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Summary 
 
After the United Nations Conference on Environment and Development (UNCED) 
held in Rio de Janeiro in 1992, the term of Sustainable Development (SD) became well 
acknowledged. The concept of Sustainable Development (SD) stands on the three 
pillars; environment, economy and society, and they are indispensable factors for 
sustainable future. Education for Sustainable Development (ESD) is also important 
mean to achieve sustainable future and Sustainable Development Goals (SDGs) which 
is now on-going discussion.  
So, the aims of this study are to discuss and evaluate the roles of eri-culture 
through analyzing the effects of eri-culture for promoting Education for Sustainable 
Development (ESD) with the perspectives of environment, economy and society in the 
rural area of Kampong Cham Province, Cambodia. 
Eri-culture, the raising of eri silkworms, a kind of wild silkworm originated in 
Assam Province, India, was introduced to local farmers in Kampong Cham Province, 
Cambodia in October 2010 by the international and Cambodian organizations as a part 
of Regional Centre of Expertise (RCE) activities.  
First, the effects of eri-culture on promoting environmental awareness of local 
farmers, in terms of the reduction of chemical pesticide application were evaluated. 
After 6 months passed from the introduction of eri-culture, the questionnaire survey was 
conducted for evaluating local awareness on the reduction of chemical pesticide 
application. In the results, the farmers who rear eri silkworms waned to reduce by 
92.5% of chemical pesticide compared to the conventional way. On the other hand, 
farmers who only participated in the workshops or who never participated in the 
workshops wanted to reduce by only 72.3% or 66.9%. The results of the first survey 
clearly showed that the environmental awareness of local farmers who rear eri 
silkworms was significantly higher than that of other farmers. In the second survey 
conducted in October 2011, one year after eri-culture had introduced to the local farmer 
in October 2010. The results showed that local farmers who rear eri silkworms 
succeeded to reduce the amounts of chemical pesticide application by 69.5%, while 
famers who only participated in the workshops or who never participated in the 
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workshops reduced by only 7.5% or 5%. Observing the detail amounts of chemical 
pesticide reduced by the local farmers who rear eri silkworms, 35% of them reduced the 
amounts of chemical pesticide by 80 to 100%, 44% of the farmers reduced by 60 to 
80%, while only 4% reduced by 0-20%.  
Consequently, local farmers who rear eri silkworms succeeded to reduce the 
amounts of chemical pesticide use compared to conventional use through eri-culture. 
Accordingly, it was discussed that eri-culture has educational function to increase the 
environmental awareness to local farmers; particularly in terms of reducing chemical 
pesticide use although most of farmers have less education in childhood.  
Second, natural resources in the research site was identified by using Participatory 
Rural Appraisal (PRA), as well as the suitable percentage of cassava leaves trimmed in 
mid-flow of cultivating without adversely affecting tuber yields for eri-culture was 
evaluated. Cassava (Manihot esculenta), a host plant of eri silkworms (Samia Cynthia 
ricini), is one of the main crops in Cambodia, and its harvested areas and yields have 
been increasing in the last five years and it is estimated to expand year by year. 
Local farmers in the research site face the difficulty to ensure fresh leaves for 
feeding eri silkworms, particularly in dry season. So, natural resource map of research 
site should be developed in order to identify the location and amounts of natural 
resources available in the villages as well as trimming methods of leaves should be 
studied. Accordingly, attention has been paid to evaluate the suitable amounts of leaves 
trimmed for eri-culture without adversely affecting cassava yields.  
KM 94, one of cassava variety that is widely adopted by local farmers in Cambodia, 
was cultivated from November 2011 to July 2012, a period of 8 months, at the 
experimental field in Royal University of Agriculture located in Phnom Penh. After 4 
months passed from planting, the leaves were trimmed at 0%, 20%, 40%, 60%, 80% 
and 100%, respectively. At 8 months passed from planting, the yields were compared 
among plots of different trimming percentage and discussed the suitable amounts of 
leaves trimmed for eri-culture without adversely affecting cassava tubers. The results 
showed that the yields of 100% trimmed were significantly smaller than that of 0% to 
80% trimmed. Moreover, there was no significant difference in yields amongst plots 
trimmed 0% to 80%. In addition, the field experiment was conducted from December 
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2012 to August 2013 in Prey Chhor District, Kampong Cham Province to identify the 
above result can apply to the research site. As a result, mass of cassava tuber of 
trimming percentage at 40% and 60% showed no significant difference compared to that 
without trimming. Accordingly, it was concluded that cassava leaves can be trimmed up 
to 60% without adversely affecting cassava yields. 
Third, the identification on how eri-culture including spinning, dyeing, weaving 
and marketing contributes to community development in the research site of Kampong 
Cham Province was discussed. Particularly, it was focused on the effects of eri-culture 
on the job opportunities for female and the communication in rural communities.  
In addition, the questionnaire survey on the communication and the expected 
income was conducted at rearing stage. The result indicated that 37.5% of rearers 
acknowledged that the communication increased by 40 to 60% compared to that before 
starting eri-culture, and other 37.5% of rearers also responded increasing by 60 to 80%, 
while only 13 % increased by 20-40%. Accordingly, it was evaluated that the 
communication in the network has been increased through eri-culture. Although it is 
normal that communication increases in case of something new introduced to villagers, 
it is also not common in rural community of Cambodia. So, it could be concluded that 
eri-culture contributed to be a trigger for villagers to communicate each other more 
often than before starting eri-culture. 
Also in marketing stage, the surveys through interview and questionnaire have 
conducted to evaluate the effects of eri-culture on rural development. Sustainability can 
achieve with 3 dimensions, environment, economic and social aspects; so at least from 
the perception of local farmers, eri-culture contributed sustainability in their village and 
they are eager to continue eri-culture to improve their livelihoods. 
With above three main researches in rural area of Kampong Cham Province, 
Cambodia, it was evaluated that eri-culture has important roles for promoting Education 
for Sustainable Development (ESD).  
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要旨 
 
本研究は持続可能な開発に向けた教育（ESD）におけるエリ蚕養蚕の果たす役割・効
果について論議を進めていくことを目的としている。1992 年リオデジャネイロで開催
された United Nations Conference on Environment and Development（UNCED）以来、持続
可能な開発（SD, Sustainable Development）にあたっては、「環境」、「経済」、「社会」の
3 つの因子に配慮することが必要であるとされている。また持続可能な開発（SD）の実
現を目指して現在議論が進んでいる SDGs（Sustainable Development Goals）を到達する
上で、持続可能な開発に向けた教育（ESD）は重要な手段として位置づけられている。
そこで本研究では、上記 3 つの因子のそれぞれの側面について、カンボジア王国コンポ
ンチャム州の農村を研究対象に、エリ蚕養蚕の推進が持続可能な開発に向けた教育
（ESD）に果たす役割について論議した。 
先ず、エリ蚕養蚕農家が養蚕開始の前後で農薬削減に対する意欲および環境意識の変
化について評価を試みた。エリ蚕養蚕の導入から 6 か月後の 2011 年 3 月に実施した調
査の結果、養蚕農家は養蚕開始の前である従来の農薬使用量と比較して、90％以上の農
薬削減をしたいと回答し、削減に対する意欲が見られた。対して、養蚕に関するワーク
ショップに参加しただけの農家、または一度も参加したことがない農家の農薬削減に対
する意欲は低く、分散分析の結果、95％以上の有意差が見られた。よって、養蚕を実際
に開始することで農薬削減に対する意欲が高まることが明らかとなり、一定の評価を与
えられる結果となった。併せて、エリ蚕養蚕の導入から 1年後の 2011年 10月に調査を
実施し、実際にエリ蚕養蚕農家はどの程度農薬を削減できたのか、について定量的な把
握を進めた。45％の養蚕農家は 60～80％農薬を削減することに成功しており、分散分
析の結果、養蚕農家とそれ以外の農家では 99％の有意差が見られた。よって、養蚕農
家は農薬削減に対する意欲が高いだけではなく、実際に削減することに成功しており、
エリ蚕が環境教育に果たす役割として一定の評価を与えられる結果となった。 
また、研究対象地における自然資源の分布について、参加型農村調査を通して把握す
るとともに、その地域資源の一つでエリ蚕養蚕にとって重要となるキャッサバ葉の最適
な剪定量について評価を試みた。エリ蚕養蚕は、桑畑を必要とする一般の養蚕と大きく
異なり、従来の農業的土地利用を維持しつつ、今まで未利用であったヒマやキャッサバ
等の葉を飼料として養蚕に取り組めるという利点がある。つまり農業収入を維持しつつ、
エリ蚕養蚕を通して副収入を得ることが可能となる。キャッサバは研究対象地であるコ
ンポンチャム州プレイチョール地区で栽培されている主要作物の一つであるが、収穫物
は芋であり、葉については従来未利用であった。そこで、エリ蚕養蚕を進める上で、適
切な時期にどの程度のキャッサバ葉の剪定が可能であるのかに関心が注がれてきた。但
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し、前述のようにエリ蚕養蚕を通した現金収入は副収入であり、主収入である農業生産
に影響を与えないことが重要な条件となる。そこでカンボジア王立農業大学の試験圃場
を活用して、キャッサバの植え付けから４ヵ月後にキャッサバ葉を 0％から 100％まで
20％間隔で葉を剪定し、芋の収穫量に影響を与えない最適な剪定量を実験的に把握した。
実験の結果、葉を 100％剪定したキャッサバの収穫量は著しく低下したものの、0％～
80％の剪定量ではキャッサバ芋の収穫量に有意差は見られなかった。本研究の結果より、
キャッサバの植付けから 4か月後に葉の剪定を行う場合は、80％まで剪定可能であるこ
とが示唆された。この結果を受け、現地農家に依頼をして実際の畑地においてキャッサ
バを生育する実証実験を実施し、2013 年 7 月に収穫を行い、実験圃場での研究成果を
裏付ける結果を得た。これらの研究成果は、エリ蚕養蚕の推進に向けた重要な自然資源
の管理指標として位置づけられ、経済的にも主収入である農業生産に影響を与えること
なく、エリ蚕によって副収入を得られることが示された。 
カンボジアは 1975 年から 1979年までポルポト政権の下にあった。ポルポト政権の政
策は、農業主体の共同社会を構築するとともに、通貨や学校教育を廃止するなどの極端
な原始共産制の実現を強行し、前政権のロンノル政権やシハヌーク派の官僚、学校教員
やマスコミ関係者などの知識人等を虐殺したことで有名である。しかし実際はこれらの
知識層に留まらず、都市から強制移民した住民や現地農家も理由の有無に関わらず、強
制収容所に送られ拷問の末に殺害され、その犠牲者数はポルポト政権下の 3年 9ヶ月の
間に 170万人とも 200万人とも言われている。現在でも農村の中に、このポルポト政権
に荷担した住民と家族を殺害された住民が共存しつつ、農村コミュニティを形成してい
る。そのため、様々な国際協力プロジェクトにおいて農家グループが形成されるが、実
際に機能するグループ化は困難であることが言われている。またカンボジア社会では、
女性の地位は男性よりも低く置かれ、常に慎ましくあるように教育を受けてきている。
ポルポト政権後の急速な経済活動の中で、女性の社会進出も目立ってきているものの、
未だに女性を低く捉える傾向は、都市部よりも農村域において根強く残っている。その
ような背景の中で、エリ蚕養蚕がどのように農村コミュニティの活性化に寄与したのか
についてアンケート調査と聞き取り調査を行った。アンケート調査の結果からエリ蚕の
導入によって農村コミュニティにおいてコミュニケーションが明確に促進されている
とともに、聞き取り調査の結果よりエリ蚕に取り組むことによって、女性の地位が家族
の中で向上していると評価できる結果となり、エリ蚕が農村コミュニティおいても一定
の役割を果たしていると評価できる結果となった。 
これらカンボジア・コンポンチャム州の農村を研究対象に実施した一連の研究結果よ
り、エリ蚕養蚕の推進は、持続可能な開発に向けた教育 ESD の推進において、重要な
手段として位置づけられるという評価を与えられる結果となった。 
 
7 
 
Acknowledgements 
 
My dissertation is a tribute to all concerned who have supported my research and 
extension activities in Cambodia. I am deeply grateful to Prof. Dr. Keishiro 
ITAGAKI whose comments and suggestions were innumerably valuable. I also owe a 
very important debt to Prof. Dr. Machito MIHARA who gave me invaluable comments 
and warm encouragements. 
I also would like to express gratitude to Prof. Dr. Masachika HAMANO and Prof. 
Dr. Mario T. TABUCANON as ESD expert for great advices and comments on my 
research.  
I also would like to thank to Prof. Dr. Bunthan NGO, Rector of Royal University 
of Agriculture, Cambodia to support my experiment in RUA and to all ERECON staffs 
in Japan, Thailand, the Philippines, especially staffs in Cambodia Branch to support the 
RCE extension activities with me.   
Thank you very much for my beloved family to support me so much in various 
ways during my academic years.  
I dedicate this result to all people who have supported me and worked with me in 
last three years. I do hope my dissertation can be useful to people who are engaged and 
make efforts for sustainable development in all areas.  
  
8 
 
Table of Contents 
 Summary 2 
 要旨 5 
 Acknowledgments 7 
 Table of Contents 8 
   
I. Introduction 10 
I-1 Backgrounds and Overall Objectives of this Research  11 
(1) Background in Cambodia 11 
(2) Eri-culture as Background and Research Structure 15 
(3) Overall Objectives of this Research 16 
I-2 Importance of Education for Sustainable Development (ESD) and 
Expected Outcomes from Eri-culture 
19 
(1) Literature Review of Sustainable Development (SD) and 
Education for Sustainable Development (ESD) 
19 
(2) Regional Centre of Expertise (RCE) for Education for Sustainable 
Development (ESD) 
22 
(3) Expected Roles of Eri-culture for Education for Sustainable 
Development (ESD) 
31 
 References of this Chapter 35 
   
II. Approach to Sustainable Development in Agriculture 39 
II-1 Natural and Socio-Economic Conditions of Research Site  40 
(1) Location of Research Site 40 
(2) Natural Conditions of Research Site 41 
(3) Socio-Economic Conditions of Research Site 42 
 II-2 Development of Agricultural Production and Environmental 
Problems 
45 
(1) Agricultural Development and Environmental Problems 45 
 II-3 Approach to Sustainable Development in Agriculture 49 
(1) Sustainable Development in Agriculture 49 
(2) Promoting Sustainable Agriculture with Organic Farming 
Practices through Activity of RCE Greater Phnom Penh 
50 
 References of this Chapter 57 
   
9 
 
III. Roles of Eri-culture for Promoting Education for Sustainable 
Development (ESD) 
59 
III-1 Effects of Eri-culture for Environmental Awareness to  
Reduce Pesticide 
60 
  (1) Objective of this Sub-Chapter 60 
  (2) Research Methods 61 
  (3) Results and Discussion 65 
  (4) Summary of this Sub-Chapter 70 
 References of this Sub-Chapter 72 
III-2 Utilizing Unused Natural Resources for Eri-culture through 
Participatory Rural Appraisal 
76 
  (1) Objectives of this Sub-Chapter 76 
  (2) Research Methods 78 
  (3) Results and Discussion 81 
  (4) Summary of this Sub-Chapter  89 
 References of this Sub-Chapter 91 
III-3 Community Development through Eri-culture 93 
  (1) Objective of this Sub-Chapter 93 
  (2) Research Methods 94 
  (3) Results and Discussion 95 
  (4) Summary of this Sub-Chapter  101 
 References of this Sub-Chapter 102 
   
IV. Conclusions 104 
IV-1 Summarized Outcomes from this Study  105 
IV-2 Importance of ESD in Rural Area of Kampong Cham Province 108 
IV-3 Challenges for Future Research 110 
   
  
10 
 
 
 
 
Chapter I 
 
Introduction 
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I-1 Backgrounds and Overall Objectives of this Research 
 
(1) Background in Cambodia 
Kingdom of Cambodia (Fig. I-1-1) has land area of approximately 181,035 km
2
, 
and surrounded by Thailand, Vietnam and Lao with land boundary of 2,572 km. The 
climate of the country as a whole is dominated by tropical weather with rainy season 
from May to November and dry season from December to April.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. I-1-1 Map of Cambodia 
 
Total population is 15,458,332 (July 2014) and population is composed almost 
entirely of Khmer people at 90%, and Vietnamese at 5%, Chinese at 1% and others at 
4%. Also, 96.9% of population believed Buddhism and very small number believe Islam 
and Christianity. The statistic shows the population increases rapidly and its growth rate 
is 1.63% (2014), and 80% of total population live in rural area and approximately 70% 
of total population is engaged in agriculture and related sectors (Central Intelligence 
Agency, 2011). However, rapid increase of population and economic development cause 
many problems in environment, quality of life, education and human health and others. 
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Fig. I-1-2 Changes in crop yield per hector from 1961 to 2009 
 
Agriculture is the main industry in Cambodia, and the government put the first 
priority on agriculture. Cambodian agriculture has progressed remarkably, particularly 
in cultivation and production of rice, maize, cassava and vegetables. The rice production 
per unit area in 2007 became double from that in 1995 with 24% increased rice 
cultivated area (Fig. I-1-2). Cassava production in 2007 increased 6.7 times compared 
to that in 2003. Among agricultural sub-sectors, crops are the main contributor 
accounted for more than half (54.8%), followed by fishery (25.4%), livestock (14.4%) 
and remaining 5.7% from forestry (Fig. I-1-3).  
 
 
 
 
 
 
 
 
Fig. I-1-3 Composition of sub-sectors in agriculture 
Source: MAFF Annual Report 2012-2013 
Source: Annual Report 2012-2013 of MAFF 
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Although cultivation and production have increased, majority of local farmers 
remain poor and it is not easy to survive only with agriculture. Local farmers in 
Cambodia still have difficulties to earn enough income from agriculture due to lack of 
infrastructure, knowledge, technique and information. Ironically, majority of farmers 
spend money in order to apply agricultural chemicals, such as chemical fertilizers or 
pesticides to achieve and maintain high level of yields (Fig. I-1-4).  
 
 
 
 
 
 
 
 
 
 
Fig. I-1-4 Changes in chemical fertilizers imported from 1961 to 2009 
 
The banned pesticides are still sold in the market and local famers apply them 
without knowing the appropriate information. Also, the overuse of and inappropriate 
usage of agricultural chemicals caused not only the degradation of water systems, but 
also the degradation of soil quality and bio-diversity as well as the illness for local 
farmers, etc. 
Education is always the key and base for developing human resources that lead to 
develop the country itself. However, there are many obstacles that make things difficult 
in Cambodia.  
It is well known that in April 1975, communist Khmer Rouge forces captured 
Phnom Penh, and under the politics of POL POT, currency and education was totally 
eliminated and most of intellectual such as doctors, researchers, teachers, governmental 
officers who had higher education were killed in this regime unless they found refuge in 
other countries. POL POT considered education and intellectual were not needed 
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excluding the communist leaders of the country. It is said that 1.5 or 2 million people 
died from execution, forced hardships, or starvation during the Khmer Rouge regime 
under POL POT from 1975 to 1979 (Fig. I-1-5). So, Cambodia still faces problems such 
as lacking teachers, lacking school facilities, low income of the people and lacking of 
educational awareness.  
 
 
 
 
 
 
 
Fig. I-1-5 Genocide during Khmer Rouge regime under POL POT 
 
According to the statistics 2010/2011 of Ministry of Education, Youth and Sports, 
Cambodia (MoEYS), while the net enrollment of ratio for primary school in Kampong 
Cham Province is 96.8 %, the ratio for lower secondary school is 28.3% and for higher 
secondary school only 14.4%. As a whole, the situation in rural area is much worse than 
that in urban area. Even after the enrollment to school, the statistic shows that the severe 
situation for children to continue their study. The percentage of dropout in primary 
school (grade1-6) is 10.1%, in lower secondary level (grade7-9) is 22.4% and in upper 
secondary level (grade10-12) is 13% (Education Indicators, 2010/2011) in Kampong 
Cham Province. One of the reasons for dropping out is low income of the family. Also 
literacy rate over 15 years old at 73.9% (male: 82.8%, female: 65.9%) bring difficulties 
in their daily life and for improving their living standard, particularly in rural areas. 
Therefore, Education for Sustainable Development (ESD) with perspectives of 
environment, economy and society (and culture) is indispensable for not only younger 
generation but also adults through any kinds of non-formal or in-formal education or 
activities. 
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(2) Eri-culture as Background of this Research 
Eri-culture, raising eri silkworms (Samia Cynthia ricini), has been conducted in 
Southeast Asia, such as southern China, Thailand, Vietnam and Cambodia (Fig. I-1-6). 
Although its origin is Assam Province in India, eri silkworms became the only one kind 
among various wild silkworms which domesticated in the same manner of mulberry 
silkworms and it has introduced to many countries where host plants of eri silkworm 
can be found or cultivated.  
 
 
 
 
 
 
 
 
 
 
Fig. I-1-6 Eri silkworm (Samia Cynthia ricini) 
 
Host plants of eri silkworms are the leaves of castor, cassava or papaya which are 
very easy to cultivate in the tropical or sub-tropical areas. The most attractive points of 
eri-culture for local farmers are that eri-culture can start with low input, for example the 
leave of cassava or castor is costless and rearing materials such as bamboo tray or net 
are easy to find in local areas, and eri-culture can provide local farmers not only 
cocoons but also pupae that contains high nutrition of protein.    
Eri-culture has introduced in local villages of Kampong Cham Province, Cambodia 
in October 2010 by the international and Cambodian organizations for aiming to 
promote Education for Sustainable Development, particularly environmental awareness 
and income generation for local farmers to tackle with local problems regarding 
agriculture and poor living. 
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(3) Overall Objectives and Research Structure 
a. Objectives of this Study 
Accordingly, overall objectives of this dissertation are to discuss and evaluate the 
roles of eri-culture through analyzing the effects of eri-culture for promoting Education 
for Sustainable Development (ESD) in Kampong Cham Province, Cambodia. In 
achieving this goal of the dissertation, following sub objectives were set up. 
a1. To evaluate the effects of eri-culture on promoting environmental awareness, 
particularly the environmental awareness in terms of the reduction of chemical 
pesticide application 
a2. To identify the natural resources in the research site and suitable percentage of 
cassava leaves trimmed in mid-flow of cultivating without adversely affecting 
tuber yields for eri-culture 
a3. To identify how eri-culture including spinning, dyeing, weaving and marketing 
contributes to community development in the research site in Kampong Cham 
Province and to evaluate the effects of eri-culture on the job opportunities for 
female and the communication in rural communities 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. I-1-7 Research structure of this dissertation 
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b. Research Structure 
To achieve the overall objectives and sub objectives, the research structure was set 
up as shown in Fig. I-1-7.  
Increase in environmental awareness of local farmers in Kampong Cham Province 
was needed to discuss urgently because their life depends much on agriculture, and they 
cannot continue farming and cannot receive income unless their environment is 
sustainable. Several activities on sustainable agriculture such as making compost, bio- 
pesticide, liquid fertilizer and others were introduced and conducted in the research site. 
Although making compost was widely accepted and practiced by local farmers, making 
bio-pesticide was not fully understood and practiced. However, local farmers suffer 
from illness caused by inappropriate usage of chemical pesticide and condition of 
environment including soil and water has been degraded (Chapters I and II).  
So, eri-culture was introduced to the research site to increase environmental 
awareness, particularly regarding the reduction of chemical pesticide application with 
better understanding of sustainable agriculture. In Chapter III, the roles of eri-culture 
for promoting Education for Sustainable Development (ESD) was evaluated and 
discussed from viewpoints of three pillars of ESD; environment, economy and society.  
Sub-Chapter III-1 dealt with the evaluation on the roles of eri-culture through 
analyzing the effects for promoting environmental awareness, particularly the 
environmental awareness in terms of the reduction of chemical pesticide application in 
the research site. In the research site, farmers were motivated to conduct eri-culture 
while they tried to reduce the amount of chemical pesticide application and paid 
attention on how to store chemicals. To make eri-culture stable and sustainable in the 
research site, problems local farmers faced for eri-culture should be solved; particularly 
cultivating eri silkworms in dry season should urgently be discussed. Accordingly in 
Sub-Chapter III-2, through conducting Participatory Rural Appraisal (PRA), natural 
resources in the research site was identified, and the suitable percentage of cassava 
leaves trimmed was evaluated in mid-flow of cultivating without adversely affecting 
tuber yields for eri-culture.  
New knowledge and skills can capture the attention of farmers for short period of 
time. However, to make it sustainable it should come along with social development 
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including cultural aspect. In Sub-Chapter III-3, the questionnaires and interviews were 
conducted to identify how eri-culture including spinning, dyeing, weaving and 
marketing contributed to community development in the research site. Particularly, it 
was focused on the effects of eri-culture on the job opportunities for female and the 
communication in rural communities.  
Chapter IV summarized the outcome from each sub-chapter of Chapter III 
stating the overall conclusions in this study titled “Roles of Eri-culture for Promoting 
Education for Sustainable Development (ESD) in Kampong Cham Province, 
Cambodia”.  
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I-2 Importance of Education for Sustainable Development (ESD) and 
Expected Outcomes from Eri-culture 
 
(1) Literature Review of Sustainable Development (SD) and  
Education for Sustainable Development (ESD) 
‘Sustainable Development’ is now widely acknowledged by countries all over the 
world where people came to realize the world should change to sustainable ways.  
The World Commission on Environment and Development (WCED) was held in 
1987 and the term of ‘Sustainable Development’ was centered in the outcome report 
‘Our Common Future’, so called ‘Brundtland Report’. It reaffirmed that ‘‘the 
environment does not exist as a sphere separate from human actions, ambitions, and 
needs, and therefore it should not be considered in isolation from human concerns. The 
environment is where we all live; and development is what we all do in attempting to 
improve our lot within that abode. The two are inseparable’’ (http://www.un.org 
/en/events/pastevents/millennium_summit.shtml). 
Also the definition of Sustainable Development was defined in the report as: 
“development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs” and it paid attention to the problems such as 
poverty, development and environment among local people in developing countries. 
In 1992, United Nations Conference on Environment and Development (UNCED), 
so called ‘Earth Summit’ was held in Rio de Janeiro, Brazil to discuss on the approaches 
with multi stakeholders such as UN/governmental sectors, non-governmental, private 
sectors how to achieve Sustainable Development. The outcome of UNCED was 
adoption of Agenda 21 which is implementation scheme of Rio Declaration in which the 
significance of Education for Sustainable Development (ESD) was addressed in Chapter 
36 as ‘PROMOTING EDUCATION, PUBLIC AWARENESS AND TRAINING’.  
Ten years after the Earth Summit, the World Summit on Sustainable Development 
(WSSD) was held in Johannesburg, South Africa in 2002 to identify the outcomes in 
Agenda 21 which was adopted in 1992, and also presented an exciting opportunity of 
today's leaders to adopt concrete steps and identify quantifiable targets for better 
implementing Agenda 21. In the Earth Summit, the Japanese government and 
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non-governmental organizations proposed Decade of Education for Sustainable 
Development (DESD) from 2005 to 2014, and it was adopted by the UN General 
Assembly. 
The overall goal of the DESD is to integrate the principles, values, and practices of 
Sustainable Development into all aspects of education and learning. This educational 
effort encourages the changes in behavior that create a more sustainable future in terms 
of environmental integrity, economic viability, and better society for present and future 
generations. The vision of the UN DESD is to create a world where everyone has the 
opportunity to benefit from education and learn the values, behaviors, and lifestyles 
required for a sustainable future and for positive societal transformation (International 
Implementation Scheme, UNESCO, 2005).  
Sustainable Development - one which meets the needs of the present without 
compromising the ability of future generations to meet their own needs (WCED, 1987) - 
must be integrated into not only UN Millennium Development Goals (UN Millennium 
Summit, 2000) but also educational context.  
The world is facing the difficulties in various ways, so that awareness of limits of 
natural resources and environment should be enhanced, and also people need to 
understand that there must also be sensitivity to the limits and potential of economic 
growth and its impact on society and on environment (Mario T. Tabucanon, 2010). 
So, Education for Sustainable Development (ESD) is significant for all of us to 
understand what is happening in the world and to give the opportunities for people to 
seek the ways to sustainability. ESD can be delivered in each local community to meet 
the local environmental, social and economic conditions in culturally appropriate ways.  
Table I-2-1 shows the list of essential characteristics of ESD presented by 
International Implementation Scheme, UNESCO (International Implementation Scheme, 
UNESCO, 2005). 
These essential characteristics of ESD can be any kind of activities which bring 
myriad ways of programs, activities and results which reflect the unique environmental, 
social and economic conditions of each area. In order to tackle with local problems in 
each area, Regional Centres of Expertise (RCE) formed in various countries and 
implement various activities for enhancing ESD. 
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Table I-2-1 Essential characteristics of ESD 
 
1. 
 
 
ESD is based on the principles and values that underlie sustainable development 
 
2. ESD deals with the well-being of all three realms of sustainability – environment, society 
and economy 
 
3. ESD promotes life-long learning 
 
4. ESD is locally relevant and culturally appropriate 
 
5. ESD is based on local needs, perceptions and conditions, but acknowledges that fulfilling 
local needs often has international effects and consequences 
 
6. ESD engages formal, non-formal and informal education 
 
7. ESD accommodates the evolving nature of the concept of sustainability 
 
8. ESD addresses content, taking into account context, global issues and local priorities 
 
9. ESD builds civil capacity for community-based decision-making, social tolerance, 
environmental stewardship, adaptable workforce and quality of life 
 
10. ESD is interdisciplinary. No one discipline can claim ESD for its own, but all disciplines can 
contribute to ESD 
 
11. ESD uses a variety of pedagogical techniques that promote participatory learning and 
higher-order thinking skills 
 
Source: International Implementation Scheme, UNESCO, 2005 
 
Furthermore, ESD increases civil capacity by enhancing and improving the 
workforce, social tolerance, environmental stewardship, participation in community- 
based decision-making, and quality of life. To increase civil capacity in these five areas, 
formal, non-formal and informal education must be combined (UNESCO 2005). 
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 (2) Regional Centre of Expertise (RCE) for Education for Sustainable 
Development (ESD) 
Regional Centres of Expertise (RCE) is a network for existing formal and 
non-formal organizations to deliver ESD to local and regional communities in 
respective countries. It works also as a platform among regional and local stakeholders 
of ESD to exchange information, experience and good practices on ESD. Each RCE 
develops regional/local based knowledge and assists to promote the vertical alignment 
of curricula from primary school to higher education (university level) as well as the 
lateral links between formal and non-formal educational sectors (Fig. I-2-1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. I-2-1 Relation between Formal and Non-formal Education in  
Regional Centres of Expertise on ESD 
Source: UNU-IAS, http://www.rce-network.org/portal/rce 
 
There are 3 levels of networking under the framework of RCE. The first is 
networking among RCE stakeholder organizations, called intra-networking, and the 
second is the networking among RCEs in Asia-Pacific region. And the third is the 
widest level of networking among RCEs globally. Additionally, the inter-networking 
among RCEs, either continentally or globally, is in the form of thematic groups such as 
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health and traditional medicine, sustainable production and consumption, youth, teacher 
education, climate change, energy, and biodiversity.  
RCE is the Global Learning Space for Sustainable Development and try to achieve 
the goals of the UN Decade of Education for Sustainable Development (DESD, 2005- 
2014) in the context of the local communities in each country. Now there are 127 
acknowledged RCEs worldwide, and each operates in respective country (Fig. I-2-2). 
The objectives and goals of ESD activity in each country vary based on the situation 
and needs of local community.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. I-2-2 Existing RCEs around the world and RCE Greater Phnom Penh 
Source: UNU-IAS, http://www.rce-network.org/portal/rce 
 
Since Regional Centres of Expertise (RCE) has established in 2005, many of case 
studies gleaned from RCEs were shared for better implementation of Education of 
Sustainable Development (ESD) beyond 2014. 
The followings are leading cases of RCEs according to the different approaches. 
 
 
 
 
RCE Greater Phnom Penh 
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a. Innovative Practices for a Greener Economy 
a1. RCE Makana and Rural Eastern Cape (South Africa) 
Through encouraging collaborative initiatives among its partners, RCE Makana and 
Rural Eastern Cape contribute to the development of a range of change-practice approaches 
that set out to explore what could be done to improve quality of life with resources available 
in the region’s communities. The projects, ranging from initiation of a bicycle-based small 
business for cleaning and composting to support for local Saturday markets, are being 
developed on the assumption that change for more SCP practices has to come from direct 
engagement of people in change practices (changing to learn) rather than from a simple 
reliance on awareness and knowledge transfer expected to trigger actions (learning to 
change). Small scale projects of the RCE, oriented to a “no or low cost” way of doing things, 
have led to a variety of innovations, in turn triggering new activities. These have led not only 
to livelihood improvements for the poor but also have demonstrated their ability to contribute 
to low carbon and low pollution practices, along with rejuvenation of traditional knowledge 
and improvement of quality of life. 
a2. RCE Lucknow (India) 
Collaboration of governmental departments, academic institutions, NGOs and schools 
through RCE Lucknow enabled critical engagement with the Tharu tribe of the Dudhwa 
region in relation to the natural resource management (NRM) plan for the area. The lands 
traditionally used by the Tharu indigenous community were designated as a national park in 
1977. This led to the change in resource use patterns of the community and, eventually, to 
conflicts with the authorities. The main objective of the NRM project was to establish a 
balance in development through introducing livelihood activities for the Tharu people that, at 
the same time, lead to preservation of biodiversity. Multiple planning meetings engaging the 
community and professionals (in agricultural and livestock practices, conservation, market 
and handicraft development, energy efficiency, and education) led to mapping of local 
resource flows as well as identification of activities for socioeconomic uplift of the 
community. Learning about interdependencies of the natural and human systems, 
understanding entrepreneurship opportunities, and developing skills for food, energy and craft 
production were the foci of the project. Capacity development has been designed with 
consideration of appropriate learning pedagogies centred on realities of the indigenous 
community and aiming at improving their quality of life. Participation of the local 
community, particularly of women and children, has contributed to a quicker uptake of these 
practices and a greater sense of community ownership. 
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b. Development of Sustainable Entrepreneurship 
b1. RCE Delhi (India) 
RCE Delhi operates in an urban area faced with a number of problems related to poverty, 
inadequate infrastructure, pollution and waste, to name just a few. Partners of the RCE see 
empowerment of women in poor communities by increasing their livelihood choices as a 
necessity and an opportunity. Project CARE (Creating Awareness, Skills and Responsibilities 
towards the Environment) seeks to engage college students and young professionals from 
Accenture in skills development for low-income urban communities in environmentally 
vulnerable locations. Through participatory actions, the project identified waste materials that 
could be immediately made available for conversion into potential products such as 
handicrafts and paper bags. Engagement of various partners (including researchers assisting 
in understanding profiles of these communities, NGOs facilitating identification of the 
necessary skills and leading processes for their development, and youth working on 
continuation of the process) leads to opportunities for low-income women to become 
innovative entrepreneurs. 
b2. RCE Vienna 
RCE Vienna works in the densely populated region located between two European 
capitals – Vienna and Bratislava. The flagship project of the RCE aims at development of 
regional entrepreneurs who perform sustainable business activities through creation, renewal 
or improvement of products, services, technologies or organizational processes. Such 
business actions are expected to accentuate long-lasting positive impacts on social, 
ecological, communal and cultural aspects for regional sustainability. The first phase of the 
project strives to identify sustainability entrepreneurs, understand critical factors that impact 
their actions, and design processes that lead to support and up-scaling of sustainable 
entrepreneurship in the region. The partners who represent academia, private sector and civil 
society organizations are particularly focused on translating knowledge of academia into 
innovative sustainable production processes. 
c. Work of RCEs in the Area of Sustainable Technical and Vocational Education and 
Training TVET  
c1. RCE Greater Western Sydney (Australia) 
The Hawkesbury Riverfarm in Australia is a flagship project of RCE Greater Western 
Sydney and a living laboratory for learning and action-research being developed on Sydney’s 
Hawkesbury River. The University of Western Sydney Hawkesbury River farm Education 
Centre is transforming this culturally historic site into a unique real-world learning and 
research resource, linking land, food, culture and water. Partners of RCE Greater Western 
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Sydney focus on the development of student skills for ecosystem appraisal as well as 
advancing capabilities and green skills identified in their respective national vocational 
education and training packages. The project is an innovative example of how institutions of 
primary and secondary, post-secondary and higher education can work in a coordinated way 
to support the implementation of the new national curriculum in the area and foster learning 
pathways towards greener economy and sustainable learning. 
c2. RCE Hamburg (Germany) 
Among the challenges addressed by the partners of RCE Hamburg is a need for 
education and training that leads to the adoption of low-carbon technologies. While this is a 
challenge for many sectors, energy efficiency in construction and building, both for newly 
developed buildings as well as those going through retrofitting, is critical. Recognizing 
technical and vocational training as a key for addressing this challenge, nine competence 
centres for professional training in building and energy within the nationwide KOMZET 
network have joined together as part of the three-year Bau Nachhaltig (Build Sustainable) 
project. The project is based on the premise that high quality construction is a prerequisite for 
sustainability and vice versa. It focuses on the development of learning materials and 
pedagogies that contribute to various professions and other sectors involved in sustainable 
construction. The project is supported by the faculty of Applied Building Technology at the 
Hamburg University of Technology, the Federal Institute for Vocational Training 
(Bundesinstitut für Berufsbildung) and the Federal Ministry for Education and Research 
(Bundesministeriums für Bildung und Forschung). It is closely informed by the experiences 
of small and medium enterprises (SMEs) in the construction sector, which remain critical 
project partners. 
d. Engagement of RCEs in Consumer Education 
d1. RCE Skåne (Sweden) 
Sustainable food systems are a flagship project of RCE Skåne. The region is famous, 
among other qualities, for its agricultural production. Having in mind these characteristics, 
the schools of Malmö (the largest city of the region) decided to help re-shape the regional 
food systems giving priority to organic local producers. Targeted at communities in the 
Malmö municipality, the project focuses on increasing organic food in school meals. Malmö, 
being a certified municipality as a fair-trade city, facilitates multilevel actions and programs. 
In this program, building links between organic farmers and schools creates a new supply 
chain. Community learning is initiated in the process through workshops, teacher training on 
ood, and SCP perspectives linked to local, regional as well as global dimensions. Regional 
ESD initiatives offered a suitable strategy for re-orienting consumption-production systems 
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that are contextually situated. The ambitious goal of eventually reaching 100 per cent organic 
school meals, required collaboration of schools, universities, the municipality and families of 
schoolchildren. A combination of research, publications, education and network building 
supports this ongoing transition.  
d2. RCE Kitakyushu (Japan) 
Activities of RCE Kitakyushu, located in western Japan, are characterized by a broad 
outreach to the community based on a history of citizen activism. The project aims at 
enabling young consumers (in particular young children and children with disabilities) to 
understand food and potentially make responsible purchasing decisions in the future. This 
project came from the experience of a housewife who found that food at a grocery store came 
from countries she had never visited. The group of RCE partners representing universities, 
schools and citizen groups began to work on food with special attention to the promotion of 
local consumption of local products and the concept of food mileage to reduce CO2 
emissions. In the course of two years of innovating, workshops at schools, university classes, 
community centres and nursery schools, as well as testing suggested approaches, the RCE has 
developed a package of materials and strategies consisting of a simulation game centred on a 
hamburger shop, along with a puppet show and excursions to food-growing farms. While the 
work aimed at including children with disabilities to be able to live their own lives as 
members of society by sharing their experiences and creating empathy, it has also influenced 
developers from various sectors, as well as the children’s families and schools. 
e. Promoting and Developing Sustainable Livelihoods 
e1. RCE Cairo (Egypt) 
RCE Cairo has demonstrated how to mobilize the strengths of the global RCE 
consortium to address local needs in developing education in SCP. The partners of RCE Cairo 
analyzed national needs and capabilities to meet ESD and SD challenges as well as applying 
innovative pedagogical solutions developed by and with other RCEs to Egyptian livelihood 
realities. The outcomes of the project, which include a range of innovations from developing 
materials and pedagogies to designing programs for the education of teachers in countries 
where other partner RCEs operate, demonstrate the opportunities for mobilization of global 
and local expertise and effective capacity development practices for SCP. 
e2. RCE Graz-Styria (Austria) 
RCE Graz-Styria works in a region characterized by old industrial areas, mining and 
rural areas affected by migration and unemployment, alongside regions prospering from the 
automotive industry, tourism and the effects of central urban areas like the city of Graz. Four 
universities (major employers in the area) were concerned with the relative lack of 
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sustainability actions in the region. In response, initiatives were developed among their own 
staff and students under the “Sustainability4U” process. Through various activities, the 
University of Graz, the University of Technology Graz, the Medical University Graz, and the 
University of Music and Performing Arts Graz (together, a 40,000-strong student population), 
hope to engage students and the community in actions leading to better livelihood 
opportunities in the region and beyond. Several projects have been developed, including 
“UniMobil_4U” aiming to improve bicycle routes and paths between the four universities, as 
well as a project integrating theoretical learning for sustainability (delivered through, for 
example, a lecture series open to all universities) that has yielded practical actions 
contributing to sustainability. 
e3. RCE Saskatchewan (Canada) 
Partners of RCE Saskatchewan are developing two initiatives that will help address 
sustainable development in Saskatchewan through innovative uses of equipment that support 
sustainable livelihoods. The first project, under the direction of the University of Regina, has 
involved intra and inter-organizational planning to install a vertical-axis wind turbine 
(VAWT) on the University of Regina Campus for both energy generation and educational 
purposes. The VAWT has now been installed and the university is almost ready with a 
web-based dashboard to share data from the VAWT for use in diverse educational settings. 
The second initiative is a collaboration of higher education partners of RCE Saskatchewan 
(including Luther College, the University of Regina, and the University of Saskatchewan) 
with the town of Craik to enable sharing of productive capital (such as machines, vehicles and 
buildings) within the Craik community. To date, this project has involved identification of 
specific types of equipment to be shared, Free/Open Source Software programs potentially 
available for enabling this sharing, and specification of software features to enable equipment 
to “volunteer” for projects. Underlying this concept of volunteerism is a reconceptualization 
of “equipment as citizen” with this new ethical valuation to be supported by the software. In 
both the wind turbine project and the sharing productive capital project, educational strategies 
are being developed centred on the pieces of equipment themselves while presupposing 
diverse educational audiences. 
e4. RCE London (United Kingdom) 
RCE London presents a compelling story of facilitating the formation of a network to 
assist and shape the legacy of the Olympic Park in East London. The development aspires to 
connect the park and the communities around it. Being a network of networks, RCE London 
provides access to the resources – skills, expertise and power – that would assist in 
identification and realization of projects that would mitigate community disconnect from the 
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development and would contribute to regeneration of the area. Working within a dynamic 
area of formal and informal education, the RCE enables people’s participation in shaping 
their urban environment in response to London hosting the Summer Olympics. 
e5. RCE KwaZulu Natal (South Africa) 
The uMngeni river, the main source of water in KwaZulu Natal, is heavily polluted by 
storm water, toxins from industries, sewage and excess nutrients from agriculture. Despite 
negative quality tests and complaints from the public, little had been achieved over the years. 
RCE KwaZulu Natal initiated a project where a different strategy for water monitoring was 
established based on community participation and learning. Local communities have become 
engaged in regular water sample collection, analysis and documentation of water quality 
leading not only to a greater understanding of the issues but building relations with the 
Howick Waste Water Treatment Works (WWTW) – a primary organization dealing with 
waste water in the region. While the problem is far from being solved, public activism 
generated by the project has led to creating a foundation for further progress and learning. 
(Source: “Building a Resilient Future through Multi-stakeholder Learning and Action: Ten Years 
of Regional Centres of Expertise on Education for Sustainable Development”, UNU-IAS, 
2014.) 
 
 
 
 
 
 
 
 
 
 
 
Fig. I-2-3 Certificate of Acknowledgement for RCE Greater Phnom Penh 
issued by United Nations University 
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RCE Greater Phnom Penh (RCE-GPP) has established to promote ESD through the 
food, agriculture and environment education for sustainable development in the area of 
Greater Phnom Penh and it was officially acknowledged by the Global RCE Centre of 
the United Nations University (UNU) on December 26, 2009 (Figs. I-2-2, I-2-3). 
Greater Phnom Penh is composed of Phnom Penh city and six surrounding provinces 
such as Kampong Cham, Kandal, Prey Veng, Kampong Speu, Kampong Chhang and 
Takeo Provinces. The total population of those areas is 7,250,881 and the area of 
Greater Phnom Penh is 34,641 km
2
. 
RCE-GPP aims to enhance the food, agriculture and environment education not 
only for primary schools but also for local communities through organic farming 
activities under the cooperation of government, university, local NGO and local 
community in Greater Phnom Penh. Since 2009, various activities have been done as a 
part of RCE-GPP activities.  
In recent years in Cambodia, due to the high demand of crops, the agricultural 
system has been changed to mono-culture depending highly on agricultural chemicals. 
So, the objective of RCE-GPP activities are to promote sustainable farming practices 
with several methods such as how to make compost, pellet compost, liquid fertilizer and 
bio-pesticide for aiming to reduce the amount of chemical application.  
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(3) Expected Roles of Eri-culture for Education for Sustainable Development 
(ESD) 
In RCE-GPP activities, cultivating eri silkworms called ‘eri-culture’ has been 
introduced to local villages in Kampong Cham Province since October 2010 as a part of 
the activities of RCE-GPP, which is aiming to promote Education for Sustainable 
Development (ESD), particularly focusing on the reduction of pesticide application, the 
increase in environmental awareness and the income generation for local farmers in 
Kampong Cham Province.  
Education for Sustainable Development (ESD) allows every human being to 
acquire knowledge, skills, attitudes and values that are necessary to shape a sustainable 
future. Also, it means including keys of sustainable development issues into teaching 
and learning, such as climate change, disaster risk reduction, biodiversity, poverty 
reduction, and sustainable consumption. Education for Sustainable Development (ESD) 
also requires participatory approach for teaching and learning that motivate and 
empower learners to change their behavior and take action for sustainable development. 
Education for Sustainable Development (ESD) consequently promotes competencies 
like critical thinking, imagining future scenarios and making decisions in a collaborative 
and participatory way (cited UNESCO (2014). Education for Sustainable Development 
(ESD)). 
Education for Sustainable Development (ESD) should be approached with the 
perspectives of environment, economy and society with culture (Fig. I-2-4). For the 
perspective of environment, because of the sensitiveness of eri silkworms to chemicals, 
it was expected local farmers who raise eri silkworms must pay attention to the 
chemicals which local farmers have been applying in farmlands. Local farmers have 
been suffering from the illness such as skin disease or cancer caused by inappropriate 
usage of chemicals applying in farmlands. Moreover, the banned pesticides are still sold 
in the market and local famers apply them without knowing the appropriate information. 
Also, the overuse of and inappropriate usage of agricultural chemicals caused not only 
the degradation of water regime, but also degradation of soil quality while damaging 
biodiversity. 
So, the environmental awareness of local farmers should be urgently heightened. 
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However, it is also not easy for local farmers to adopt and practice in real even if they 
understand how sustainable farming practices are important for sustainable 
development.  
 
 
 
 
 
 
 
 
 
 
Fig. I-2-4 Perspectives of environment, economy and society for ESD 
 
Since 2007, local farmers in the research site learned about sustainable farming 
practices such as making compost, pellet compost, bio-pesticide and liquid fertilizer. 
However, applying bio-pesticide instead of chemical pesticide was not widely accepted 
by local farmers although local farmers understood the benefit and how to make it, on 
the other hand acceptability of making compost was very high. Therefore, increasing 
environmental awareness in terms of reducing chemical pesticide was the most difficult 
goal to achieve by local farmers. Eri-culture may be able to enhance the awareness on 
harm of chemical pesticide, due to the sensitiveness of eri silkworms to chemical 
substances and it would generate income from it. So, increasing environmental 
awareness in terms of reducing chemical pesticide was expected by promoting 
eri-culture (Table I-2-2).  
For the perspective of economy, main host plants of eri silkworms are leaves of 
castor (Ricinus communis) and cassava (Manihot esculenta). Cassava is one of the main 
crops followed by rice in Cambodia, and its yields have been increasing in Cambodia 
according to the statistic of FAO as shown in Fig. I-2-5. In the research area of 
Kampong Cham Province, the harvesting areas and yields of cassava have been 
Source: The sustainable leader 
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increasing dynamically in recent years. Normally cassava farmers get income from 
tuber yields; however there may be high possibility to receive other income by using 
leaves of cassava. So, eri-culture can be one of the options to utilize the unused leaves, 
and it can be useful for local farmers to generate more income from agriculture. 
Moreover, eri-culture is not required to change their conventional land use, such as 
changing rice field to cassava field or to mulberry field. Because castor leaves can be 
found easily in rural area and grew naturally without care. So, local farmers who 
cultivate eri silkworms may receive additional income through eri silk products (Table 
I-2-2). 
 
 
 
 
 
 
 
 
 
 
Fig. I-2-5 Amount of production (main 3 crops) in Cambodian 
 
Khmer Rouge regime under POL POT lasted by 1979 should be featured when 
dealing with social aspect in Cambodia (Fig. I-1-5). Two kinds of villagers co-exist in 
the rural community; ones were supporting the Khmer Rouge and the others were 
suffered from the Khmer Rouge during the regime. So, rural communities in Cambodia 
still face problems of lacking effective communication and community development. 
Also, there has been gender gap in Cambodia. The position of female has been treated 
as lower than that of male. This trend was remarkable in rural communities of 
Cambodia.  
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Table I-2-2 Expected roles of eri-culture for ESD 
Perspective Expected roles Expected outcomes 
Perspective of 
Environment 
Because of sensitiveness of eri silkworms to chemicals, local 
farmers are expected to pay attention more to chemicals 
which have been applied in farmlands 
Decrease in pesticide 
applied in farmlands 
Perspective of 
Economy 
Main host plants of eri silkworms are castor and cassava 
leaves. Cassava leaves can be a new resource in addition to 
tuber. Also, besides cassava tuber, local farmers who 
cultivate eri silkworms can get additional income through eri 
silk products, as they don’t need to change agricultural land 
use 
Income generation 
with cassava leaves 
and eri silk products 
Perspective of 
Society 
As eri-culture has 5 stages; eri-culture stage, spinning stage, 
dyeing stage, waving stage and marketing stage, it is 
expected to offer the job opportunities for female in rural 
communities. Also, the experiences, skills and collaboration 
are needed for every stage, effective communication would 
be enhanced for producing eri silk products 
More jobs for female 
and enhanced 
communication in 
rural communities 
 
For the perspective of society, eri-culture is expected to offer the job opportunities 
for female in rural communities. As eri-culture are divided into 5 stages for eri silk 
products; eri-culture stage (getting cocoon), spinning stage (producing yarn), dyeing 
stage (making color), waving stage (producing eri silk product) and marketing stage 
(selling product), it needs many hands of female in rural communities. In addition, as 
experiences, skills and collaboration are indispensable for every stage, it is expected that 
effective communication would be enhanced for producing eri silk products in rural 
communities.  
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Approach to Sustainable Development in Agriculture  
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II-1 Natural and Socio-Economic Conditions of Research Site  
 
(1) Location of Research Site 
The research site to conduct eri-culture are Wat Chas Village and Roung Kor 
Village in Baray Commune, Prey Chhor District in Kampong Cham Province, where are 
located approximately 100 km northeast from Phnom Penh, capital of Cambodia (Fig. 
II-1-1).  
Rapid development of the capital city, Phnom Penh, needs mass of foods to meet 
the demand. Accordingly, the research site, Kampong Cham Province, is expected to be 
good agricultural producing areas to Phnom Penh. So, local farmers of research site try 
to increase the yield of agricultural products as much as possible. 
Basically Kampong Cham Province has been known as a center of agricultural 
sector of Cambodia. In the huge alluvial plain made by Tonle Sap River and Mekong 
River, local people in this province has been growing rice, cassava, vegetable, rubber, 
pepper, etc.. Wat Chas Village and Roung Kor Village are also similar to other places in 
Kampong Cham Province. 
 
 
 
 
 
 
 
 
 
 
Fig. II-1-1 Location of Wat Chas and Roung Kor Villages in Baray Commune, 
Prey Chhor District in Kampong Cham Province, Cambodia 
 
  
Wat Chas Village Roung Kor Village 
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(2) Natural Conditions of Research Site 
As the research site is in flat land located between Tonle Sap River and Mekong 
River. The land feature is almost alluvial plain and soil type is red soil with silty loam 
texture above alluvium geological layer (Fig. II-1-2). The climate is dominated by 
tropical weather with rainy season from May to November and dry season from 
December to April. The maximum temperature every month is above 30 degree Celsius 
and the minimum temperature is in the range from 21 to 25 degree Celsius (Table 
II-1-1). 
 
  Table II-1-1Monthly changes in temperature and rainfall in the research site 
 Jan. Feb. Mar. April May June July Aug. Sep. Oct. Nov. Dec. 
Temp. max., ℃ 31 33 34 35 33 32 31 31 30 30 30 30 
Temp. min., ℃ 21 22 23 25 24 23 23 24 24 23 22 21 
Rainfall, mm 0 10 30 70 190 230 220 200 290 230 90 20 
Rainfall, day 0 1 2 4 5 13 13 12 13 12 7 1 
Source: Depatment of Agricultural Office in Prey Chhor District (2006-2012)  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. II-1-2 Geological distribution in Cambodia 
Source: Mekong River Commission, 2002 
 
Research site 
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(3) Socio-Economic Conditions of Research Site 
In Wat Chas and Roung Kor Villages, main economic activity of farmers is rice 
cultivation, and some amounts of vegetables in upland fields are also cultivated. 
According to the results of the baseline survey, Wat Chas Village has 505 inhabitants 
(108 households) and Roung Kor Village has 756 inhabitants (196 households). In the 
research site, around 20% of paddy fields are irrigated and others are depending on 
rainfalls. Around 66% of all households earn for their living exclusively from 
agriculture and all households cultivate rice and vegetables. The average rice yield 
varies from 1.5 t/ha to 3.0 t/ha. Rice is planted mainly for self-consumption but remains 
are sold to middle man. Additionally, vegetable are cultivated in a small scale farms 
around resident. As a unit price of vegetables is high, many households generate cash 
income from vegetable cultivation (Table II-1-2).  
 
  Table II-1-2 Results of baseline survey in Wat Chas and Roung Kor Villages 
Village Wat Chas Roung Kor 
Population 505 756 
Number of household 108 196 
Average cultivating area 0.45 ha 0.45 ha 
Average income from agriculture 33.4 USD 18.7 USD 
Main crops Rice and vegetable Rice, cassava, vegetable 
Dependence on chemical fertilizer 4 5 
Dependence on chemical pesticide Rice: 3, Vegetable: 4 Rice: 3, Vegetable: 4 
Motivation to sustainable farming 5 5 
Source: ERECON Questionnaire Survey in 2009 and 2010 (1: Little, 2: A little, 3: Average 4: Strong, 5: Very strong) 
 
Average area of farmland per household is around 0.45 ha in Wat Chas Village and 
Roung Kor Village (Table II-1-2) that is below the average of other areas of Kampong 
Cham Province (Table II-1-3), thus the amount of agro-production is very limited in the 
small land and poverty level is higher than other province of Cambodia. 
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Table II-1-3 Agricultural land per household in the research site 
Agricultural land per household (ha) Cambodia 
Kampong 
Cham 
Wat Chas Roung Kor 
 No agricultural land (landless)   15%  17%  7% 3% 
0.01 ha ≦a <1.0 ha  49%  55% 80% 82% 
 1.0 ha ≦ a < 3.0 ha  30%  23% 13% 15% 
 a ≧ 3.0 ha  6%  5% 0% 0% 
Source: MAFF Cambodia, 2014 
 
 
 
 
 
 
 
 
 
 
Fig. II-1-3 Monthly income from agriculture at Wat Chas Village 
Source: ERECON Questionnaire survey at Wat Chas village, 2009 
 
 
 
 
 
 
 
 
 
Fig. II-1-4 Monthly income from agriculture at Roung Kor Village 
Source: ERECON Questionnaire survey at Roung Kor village, 2010 
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According to the baseline survey, monthly income from agriculture at Wat Chas 
village is shown in Fig. II-1-3. Income from agriculture, main income for living 
remains relatively low, and the income range of 0 to 40 US dollar dominates 70% of the 
farmers in Wat Chas village, while the income range of 0 to 30 US dollar dominates 
83% in Roung Kor village (Fig. II-1-4).  
Also, the level of education of farmers at Wat Chas and Roung Kor Villages were 
observed from the surveys conducted in 2009 and 2010 by the Institute of Environment 
Rehabilitation and Conservation (ERECON). The results shows 10% of farmers have 
never been to school, and 61% completed only primary school and 22% completed 
secondary school, while only 6% completed high school in Wat Chas Village (Fig. 
II-1-5). In Roung Kor Village, less percentage of farmers completed secondary or high 
school as shown in Fig. II-1-5.  
Fig. II-1-5 Education level of famers at Wat Chas Village (left) and 
Roung Kor Village (right) 
Source: ERECON Questionnaire Survey in 2009 and 2010 
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II-2 Development of Agricultural Production and Environmental 
Problems  
 
(1) Agricultural Development and Environmental Problems 
In Wat Chas Village and Roung Kor Village, various species of rice have been 
cultivated by local farmers, such as IR66, Chul Sar, Sen Pidou, Riang Chey, Phnom 
Run, Car 6, Car 9, Ksay sticky rice, Somaly, Neang Nok, Kong or variety 59. Due to the 
lack of water for irrigation, local farmers are conducting rice cultivation only once per 
year. In order to increase the rice productivity, chemical fertilizer is commonly applied 
for rice cultivation, particularly ‘Urea’ (N:P:K 46-0-0) or ‘Di-Ammonium Phosphate’ 
(18-46-0).  
Concerning vegetable cultivation, local farmers are cultivating vegetable based on 
the market demands, particularly various types of cabbage such as Chinese cabbage 
(Brassica rapa L. subsp. ekinensis), Green kuang futsol (Brassica chinensis juslenius) 
and Swatow mustard (Brassica juncea var. rugosa). Every two days, middle man comes 
to village for buying all vegetables then brings them to the market or restaurants. In the 
villages, local farmers continue growing vegetable all round year, approximately 
harvesting 4 times per year. Some vegetables take only 30 days but some take longer 
more than 45 days. In dry season, some farmers cannot grow vegetables for a few 
months because of too many insects as well as lacking water (Fig. II -2-1). 
 
 
 
 
 
 
 
 
 
Fig. II-2-1 Crop cultivations and agricultural chemical applied in the research site 
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Additionally, local farmers are afraid of applying multi-cropping or crop rotation; 
because they worry that enough income would not be achieved from selling various 
types but small amounts of each vegetable. As same as rice cultivation, farmers are 
applying a lot of chemical fertilizers and pesticides for vegetable cultivation. Some 
farmers are applying more than 800 kg/ha of chemical fertilizer for cultivating 
vegetables. The most popular formula of chemical fertilizer applied in vegetable farms 
are granular form at N:P:K 46-0-0, 18-46-0 or 15-15-15, in addition to liquid form of 
16-16-8 or powder form of 30-5-5, etc. Actually, local farmers look not knowing well 
about the benefit or effect of each fertilizer on vegetable growth, but they apply 
according to what they have been told by the sellers or other farmers. However, excess 
amounts of chemical fertilizer applied to farmlands cause the degradation of water 
environment. Eutrophication can be found in the villages due to chemical fertilizer 
discharge from farmlands (Fig. II-2-2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. II-2-2 Water environment degradation due to chemical fertilizers applied 
 
Based on the advertisements by pesticide company or seller, a few types of 
chemical pesticide or fungicide such as Visor, Reagant 1.8EC/Vitaco, Carbendazim and 
Abamectin, etc. are widely applied particularly for vegetable cultivation by local 
47 
 
farmers. Local farmers are expected it can help to decrease or stop insect or disease 
problems. Normally, the effectiveness of pesticide works well at the first time, and then 
it decreases because insect or disease improves their immunity. So, it is better to change 
to different type of pesticide time to time. However, they try to apply same pesticide 
with increasing the amount applied, as local farmers do not understand well about how 
to use pesticide properly.  
Most of pesticides or fungicides are imported from Thailand or Vietnam through 
both regular and irregular ways. However, farmers are less understanding about the 
effect of those chemical on health or environment, even some sellers or farmers had 
been told or joined the safety use training coordinated by the governments or NGOs 
before starting selling or using this kind of products. However, the safety use instruction 
is still not commonly understood by local farmers. Furthermore, in the market near the 
research site where local farmers usually purchase agro-chemicals, banned or restricted 
pesticides such as Methyl parathion, Methamidophos, Methomyl and DDT are still on 
sale (Fig. II-2-3).   
 
 
 
 
 
 
 
 
 
Fig. II-2-3 Banned or restricted pesticides sold near research site 
 
Also, local farmers in Cambodia apply pesticide with very light protection that 
leads to the severe illness of local farmers such as throat pain and cancer etc. (Fig. 
II-2-4). However it is actually very difficult for local farmers to wear cloth, goggle, 
mask and others to prevent from pesticide affection due to the hot weather. That is the 
reason why the deep understanding of not only pesticide harmfulness but also safety use 
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as well as environment conservation should be promoted through any kind of informal 
or non-formal education. The important points are to select pesticide from authorized 
ones and use appropriately according to the instruction. 
However, many of local farmers do not have high literacy so that they cannot read 
and understand the label of instruction well. Aged farmers did not have enough 
education during civil war so that they only listen and believe what shop sellers say. So, 
the understanding of harm of chemical pesticide should be promoted.  
 
 
 
 
 
 
 
 
 
 
Fig. II-2-4 Application of pesticide with little protection in the research site (left) 
and recommended protection (right) 
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II-3 Approach to Sustainable Development in Agriculture 
 
(1) Sustainable Development in Agriculture 
In developing countries in Asia, agriculture plays an important role for economic 
growth as well as poverty reduction in rural areas. Rapid development of agricultural 
technologies has significantly increased agricultural production in Asia. Cambodia’s 
economy is also based on agriculture. More than 70% of the total population of 13.8 
million is in agriculture and related sub-sectors such as livestock raising, fisheries, 
aquaculture for their livelihoods. Although Cambodian farmers produce wide variety of 
crops, the major crop is paddy rice. However, agricultural sector remains unpredictable 
because it depends largely on natural topography and weather conditions. Currently in 
Cambodia, farming system tends to change to mono-cropping system with increasing 
cash crop demands, and the majority of farmers in Cambodia apply agricultural 
chemicals, such as chemical fertilizer, herbicide or pesticide to maintain high levels of 
crop yields.  
Agricultural chemicals being released from farmlands cause not only polluting 
water environment but also worsening human health. The application of herbicides or 
pesticides without understanding of the safe usage results severe problems as the 
contamination of toxics in agricultural products that would induce human diseases. Also, 
the environmental integrity becomes necessary for human prosperity and sustainable 
development because of rapid and prevalent environmental degradation, as agricultural 
practices by human beings are directly connected to the long-term environmental and 
sustainable development. So, attention has been paid to suitable strategy to promote 
sustainable development in agriculture with organic farming practices. 
Recently, organic farming practices are promoted to local farmers in the local 
villages, Kampong Cham Province of Cambodia as a part of RCE activity, as it 
contributes to increase organic and nutrient contents with improving soil physical and 
chemical properties, and to reduce the expenditure of agricultural chemicals for local 
farmers. In addition, organic farming practices may harmonize more with natural 
environment compared to conventional one depending on agricultural chemicals 
(Pinamonti, 1998, Brown et al., 2004 and ERECON, 2009).  
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 (2) Promoting Sustainable Agriculture with Organic Farming Practices through 
Activity of RCE Greater Phnom Penh 
As part of RCE activity, various workshops and trainings were conducted to 
promote local perception on organic farming practices such as composting, making and 
applying bio-pesticide or liquid fertilizer. In addition, this sub-chapter dealt with the 
assessment on local awareness of organic farming practices through the observation on 
the change in farming practices. The target area of Roung Kor Village, Baray Commune 
in Prey Chhor District, Kampong Cham Province was selected for the case to conduct 
the assessment on local awareness of organic farming practices.  
Similar extension activity has been implemented in Wat Chas Village as well from 
2006 to 2009. But in this sub-chapter, the case of Roung Kor Village has been focused.      
 
Table II-3-1 Important contents done for raising local awareness  
on organic farming practices 
Month and year Important contents 
Number of 
participants 
April 2010 Starting project 43 
| 
Conducting a baseline survey 43 
Holding workshop on composting 41 
March 2011 Holding training on composting 43 
April 2011 Holding workshop on compost application 41 
| 
Holding training on compost application 43 
Holding workshop on making and applying bio-pesticide and liquid 
fertilizer 
42 
Holding training on making and applying bio-pesticide and liquid 
fertilizer 
43 
March 2012 Holding workshop on applying net for protecting insects 43 
April 2012 Cultivating vegetables with organic farming practices 43 
| 
Cultivating rice with organic farming practices 41 
Selling safe agricultural products 43 
March 2013 Assessing local awareness of organic farming practices 43 
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The various kinds of workshops and trainings conducted to promote local 
awareness of organic farming practices were summarized in Table II-3-1. In Roung Kor 
Village, the core target farmers at 43 were selected, and then the local awareness and the 
change in farming practices were evaluated. 
 
a. Organic Farming Practices Promoted 
For decreasing the expenses of buying chemical fertilizer and the effects on natural 
resource and human health, sustainable farming practice through composting and liquid 
bio-fertilizer/pesticide making were proposed to farmers as alternative farming practices 
(Fig. II-3-1). According to the previous surveys and requests from farmers in Roung 
Kor Village, 43 compost boxes (2 m x 4 m x 1 m) were constructed for composting as 
same as plastic container were distributed for making bio-fertilizer and bio-pesticide. 
Then, the workshop on “how to make compost” was conducted for giving knowledge 
and training to farmers at Roung Kor Village. In addition to bio-fertilizer and 
bio-pesticide were introduced and trained to farmers by using available materials 
in/around the village. 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. II-3-1 Workshops and trainings on making compost,  
liquid bio-fertilizer and liquid bio-pesticide 
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For 2 years, organic fertilizer application through composting and liquid 
bio-fertilizer/ pesticide making had been promoted to local farmers in Roung Kor 
Village for supporting to increase the productivity and decrease effects to human health 
and natural environment. Totally 43 compost boxes had been provided to 43 farmers, 
and all 43 farmers leaned how to make compost and application methods in farmlands.  
 
Table II-3-2 Decrease in chemical fertilizer through compost application 
Decrease in 
chemical fertilizer 
Percentage of farmers 
(%) 
0-20% - 
20-40% 10 
40-60% 56 
60-80% 32 
80-100% 2 
     Source: Results from the questionnaire survey (ERECON, 2011) 
 
During the 2
nd
 year, farmers had produced compost averagely 4,363 kg per 
compost box. Since then a few times composting had been done and applied to 
farmlands particularly for rice and vegetable cultivation. Averagely, 150 kg of compost 
had been applied for 100 m
2
 of rice cultivation and 119 kg for 100 m
2
 of vegetable 
cultivation. Additionally with the application of compost, local farmers can decrease the 
amount of chemical fertilizer about 20-100 percent as shown in Table II-3-2. Through 
farmers’ observation, all of 43 farmers are satisfying with the effectiveness of compost 
(Table II-3-3) and willing to continue composting.  
 
Table II-3-3 Changes in crop growing after applying compost 
 Crop yield (%) Crop quality (%) Soil quality (%) 
Increase 98 93 100 
Same 2 7 - 
Decrease - - - 
   Source: Results from the questionnaire survey (ERECON, 2011) 
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Also, farmers’ understanding on making bio-fertilizer and bio-pesticide and safety 
use of chemical pesticide increased. The results were summarized in Tables II-3-4 and 
II-3-5.  
 
Tables II-3-4 Percentage of amount of chemical fertilizer or  
pesticide to be decreased 
Content 
Decreasing percentage up to 
0-20% 20-40% 40-60% 60-80% 80-100% 
Decreasing chemical fertilizer with applying 
bio-fertilizer 
2% 2% 21% 51% 24% 
Decreasing chemical pesticide with applying 
bio-pesticide 
0% 0% 35% 53% 12% 
          Source: Results from the questionnaire survey (ERECON, 2011) 
 
Table II-3-5 Summary of questionnaire results of workshop on bio-fertilizer,  
bio-pesticide and safety use of chemical pesticide 
Content 
Percentage of farmers 
Yes No Not sure 
Understand how to make bio-fertilizer 86% 14% - 
Interested in making bio-fertilizer 100% 0% - 
Bio-fertilizer is benefit to farmland 95% 5% - 
Want to continue making bio-fertilizer 100% 0% - 
    
Understand how to make bio-pesticide 91% 9% - 
Interested in making bio- pesticide 98% 2% - 
Bio-pesticide is benefit to farmland 86% 2% 12% 
Want to continue making bio- pesticide 98% 2% - 
    
Knowing the safety use of pesticide before attend this workshop 60% 40% - 
Doing the safety use of pesticide before attend this workshop 65% 35% - 
Understanding the safety use of pesticide through this workshop 98% 2% - 
Willing to adapt the safety use of pesticide 98% 2% - 
   Source: Results from the questionnaire survey (ERECON, 2011) 
 
Although organic fertilizer has been made and applied by local farmers after the 
workshops, many of local farmers have not yet applied bio-pesticide and net installation 
for insect protection (Table II-3-6). 
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Table II-3-6 Activities which have been applied after workshops 
Content of activity 
Local farmer practiced 
Number of households Percentage (%) 
Applying compost 43 100.0 
Applying bio-pesticide 28 65.1 
Applying net for protecting 
insects 
19 44.2 
Applying manure 28 65.1 
Other (rotation) 1 2.3 
 
b. Evaluating Participatory Level 
Additionally, the results of questionnaire survey conducted after the 1
st
 workshop 
showed that 93% of farmers were applying chemical fertilizer and only 7% were 
applying cow manure instead of chemical fertilizer. However, after 2 years with 4 times 
of workshops and training, farmers’ adaptability for organic fertilizer increased.  
The level of participation was evaluated based on the answers in questionnaire 
survey and attitudes of farmers in workshops. There are various levels or degrees of 
farmers’ participation as shown in Table II-3-7. The evaluation of level or degree of 
farmers’ participation is important for increasing farmers’ adaptability for organic 
fertilizer application.  
At the 1
st
 workshop, although many farmers attended, it was evaluated as low 
participation at Level 2 or 3, because most of them participated only for responding to 
the requests for attending. However, farmers became active after understanding the 
benefits of composting and bio-fertilizer/pesticide making at the 3
rd
 workshops. At the 
4
th
 workshop, Roung Kor Safety Agriculture Group was established and farmers’ 
participation was very high and they were willing to adapt organic fertilizer to their 
farmlands. So the level or degree of farmers’ participation was evaluated as ‘Interactive 
Participation’ at Level 6.  
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Table II-3-7 Level of Participation 
Level Type Characteristics of each type 
1 Passive participation 
People participate by being told what is going to happen or has already 
happened. It is a unilateral announcement by an administration or project 
management without any listening to people's responses. The information 
being shared belongs only to external professionals. 
2 Participation in information 
giving 
People participate by answering questions posed by extractive researches 
using questionnaire surveys or similar approaches. People do not have the 
opportunity to influence proceedings, as the findings of the research are 
neither shared nor checked for accuracy. 
3 Participation by 
consultation 
People participate by being consulted, and external agents listen to views. 
These external agents define both problems and solutions and may modify 
these in the light of people's responses. Such a consultative process does 
not concede any share in decision making, and professionals are under no 
obligation to take on board people's views. 
4 Participation for material 
incentives 
People participate by providing resources, for example labor, in return for 
food, cash, or other material incentives. Much on-farm research falls in 
this category, as farmers provide the fields but are not involved in the 
experimentation or the process of learning. It is very common to see this 
called participation, yet people have no stake in prolonging activities 
when the incentives end. 
5 Functional participation 
People participate by forming groups to meet predetermined objectives 
related to the project, which can involve the development or promotion of 
externally initiated social organization. Such involvement does not tend to 
be at early stages of project cycles or planning, but rather after major 
decisions have been made. These instructions tend to be dependent on 
external initiators and facilitators, but may become self-dependent. 
6 Interactive participation 
People participate in joint analysis, which leads to action plans and the 
formation of new local institutions or the strengthening of existing ones. It 
tends to involve interdisciplinary methodologies that seek multiple 
perspectives and make use of systemic and structured learning processes. 
These groups take control over local decisions, and so people have a stake 
in maintaining structures or practices. 
7 Self-mobilization 
People participate by taking initiative independent of external institution 
to change systems. They develop contacts with external institutions for 
resources and technical advice they need, but retain control over how 
resources are used. Such self-initiated mobilization and collective action 
may or may not challenge existing inequitable distribution of wealth and 
power. 
        Source: Pretty (1994), adapted from Adnan et al. (1992) 
 
c. Further Approach to Sustainable Development in Agriculture 
The awareness of disadvantages to human and environment of agricultural 
chemicals pushes local farmers to find natural materials for making compost, liquid 
bio-fertilizer and liquid bio-pesticide in order to increase the nutrients to crop and 
control pest or plant diseases in farmlands. Recently, local farmers pay attention to 
produce and develop liquid bio-fertilizer or liquid bio-pesticide by using some kinds of 
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trees, herbs or spices which are available in the area. These liquid bio-fertilizer and 
liquid bio-pesticide are new knowledge for local farmers in Roung Kor Village. Various 
workshops and training could lead them to see and experiences of those practices.  
However, attention should be paid to the tendency that many of local farmers in 
Roung Kor Village did not apply bio-pesticide and net installation for insect protection 
in farmlands. On the other hand, organic fertilizer has been made and applied in 
farmlands by local farmers at 100% after the workshops (Table II-3-6). 
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Roles of Eri-culture for Promoting  
Education for Sustainable Development (ESD) 
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III-1 Effects of Eri-culture for Environmental Awareness to  
Reduce Pesticide 
 
(1) Objective of this Sub-Chapter 
The objective of this sub-chapter is to evaluate the effects of eri-culture on 
promoting environmental awareness, particularly the environmental awareness in terms 
of the reduction of chemical pesticide application in the research site of Kampong Cham 
Province, taking into account the perspective of Education for Sustainable 
Development.  
Eri-culture, raising eri silkworms (Samia Cynthia ricini) is conducted as 
supplementary income in many countries, such as Thailand, Vietnam, the Philippines, 
south China, and Ethiopia where the areas can grow the host plants of eri silkworms, 
castor and cassava (Fig. III-1-1). It is said that its origin is Assam Province, India, and 
Eri silkworm is one kind of wild silkworms that found more than 20 varieties in the 
world although it is completely domesticated as same as mulberry silkworm (Bombyx 
mori). 
Due to the characteristics of eri silkworm, the usage of chemical pesticide should 
be concerned. Through the introduction and implementation of eri-culture in local 
villages, it was discussed how eri-culture affects to the local people for changing and 
improving their environmental awareness. So, the amount of chemical pesticide reduced 
through eri-culture was evaluated quantitatively in Kampong Cham Province, 
Cambodia. 
 
 
 
 
 
 
Fig. III-1-1 Eri silkworms (left), castor leaves as host plant (center) and 
eri silk cocoon (right) 
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(2) Research Methods 
a. Eri-culture 
Eri-culture, raising eri silkworms (Samia Cynthia ricini) is conducted as 
supplementary income in many countries of Southeast Asia, where the areas can grow 
the host plants of eri silkworm, such as castor and cassava. Wild silkworms inhabit all 
over the world with more than 20 varieties, and each has very different unique 
characters. Not only eri silkworm but also other kinds of wild silkworms have very 
unique characteristics with cocoon, so called ‘nano-tube structure’ (Akai and 
Nagashima, 2001, 2002). This nano-tube structure makes eri silkworm very unique with 
high functionalities as materials, such as high ultraviolet protection and high moisture 
absorbency etc… Specializing about eri silkworm, it has very high potential to be used 
as hybrid yarn with other materials, such as mulberry silk, cotton and others. As the 
fiber of eri silkworm is very soft like wool or cashmere, an attention has been paid on 
cocoon of eri silkworm by private sectors around the world. 
Eri silkworm is multivoltine and it hatches around 6 times per year (Kawabe, 
2010), while mulberry silkworm hatches two times per year. One lifecycle is about 45 
to 50 days depending on the environment condition. One female moth produces more 
than 200 eggs per time. Host plants of eri silkworms are leaves of castor (Ricinus 
communis), cassava (Manihot esculenta), papaya and a few kinds of leaves which can 
be found in rural areas of south Asia, and actually those leaves are considered as ‘just 
leaves’ with no utilization. Castor leaves are grown naturally without any input or 
special care, particularly near rivers or damping sites, and cassava leaves are found in 
farmlands where many of local farmer in Kampong Cham Province cultivate.  
So, local farmers can easily start eri-culture without any change of their land use. 
While using the unused natural resources in villages, farmers find themselves that their 
farming practices gradually change to sustainable agricultural way. Eri-culture is one of 
the possibilities to promote sustainable agriculture practices, due to the sensitivity of eri 
silkworms to any kind of chemical substances. So, farmers started to pay attention to the 
harm of chemical pesticides, smoke of cigarette, smoke of burning plastics and so on. 
To conduct eri-culture, farmers need to quit using chemical substances, at least reducing 
the amount of usage or store chemical substances properly. That is a reason why 
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eri-culture could be one of educational materials for sustainable rural development and 
also a solution to reduce chemical pesticide, which has been causing severe illness to 
farmers and strain their living. 
However, to promote sustainable agriculture on Education for Sustainable 
Development (ESD), it is necessary to provide something as incentive for local farmers, 
as their poverty level is quite high and they are eager to do another work for income 
generation in addition to conventional farming, particularly during the dry season in 
which farmers go to urban areas to look for additional income. So, not only providing 
workshops or seminars regarding sustainable agriculture but also providing opportunity 
for income generation is the essential to increase farmers’ motivation and it leads to 
practicing Education for Sustainable Development (ESD) in their daily life and 
initiative could be taken by local farmers. 
Eri-culture has introduced to Wat Chas Village in October 2010 and a little after to 
Roung Kor Village by Institute of Environment Rehabilitation and Conservation 
(ERECON) for aiming to promote Education for Sustainable Development (ESD), 
particularly in terms of increasing environmental awareness and income generation for 
local farmers to tackle with local problems regarding agriculture and poor living. 
For the first trail, two farmers have selected and started conducting eri-culture in 
October 2010, and then four more farmers in Wat Chas Village and two farmers in 
Roung Kor Village have started to conduct eri-culture since January 2011. Its activity 
has been expanded in those villages, and the number of farmers who conduct eri-culture 
increased in each village. 
 
b. Workshops and Questionnaire Survey 
Eri silkworms (Fig. III-1-2), a kind of wild silkworm that cultivated in south Asia, 
has been introduced to local villages in Kampong Cham Province since October 2010 as 
a part of the activities of Regional Centre of Expertise (RCE) Greater Phnom Penh. As 
shown in Fig. III-1-3, the workshops have been organized 3 times for local farmers 
including the demonstration of eri-culture in October, November and December 2010.  
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Fig. III-1-2 Eri silkworms introduced to Wat Chas and Roung Kor Villages 
 
Also, the training on eri-culture was conducted to each local farmer who has 
started rearing eri silkworms. After 6 months passed from introducing eri-culture in the 
local villages, Kampong Cham Province of Cambodia, the questionnaire survey was 
conducted in March 2011 to evaluate the effects of eri-culture on promoting 
environmental awareness of local farmers. The questionnaire included the following 
questions in Table III-1-1.  
 
 
 
 
 
 
 
 
 
 
 
Fig. III-1-3 Eri-culture demonstrations in workshop held at Wat Chas 
in November, 2010 
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Table III-1-1 Questions in the questionnaire survey in March, 2011 
Q1 Whether have you already initiated eri-culture or not? 
Q2 Whether have you ever participated in the workshop on eri-culture or not? 
Q3 How much do you want to reduce chemical pesticide compared to conventional way? 
Q4 How much did you enhance communication compared to before starting eri-culture? 
Q5 How much do you expect that eri-culture contributes to income generation per year? 
 
Q1 ‘Whether have you already initiated eri-culture or not?’ and Q2 ‘Whether have 
you ever participated in the workshop on eri-culture or not?’ are asking their 
experiences in eri-culture. These questions are necessary to categorize the responded 
farmers.  
Q3 is the question concerning the ideas of the responded farmers. Q3 ‘How much 
do you want to reduce chemical pesticide compared to conventional way?’ is asking the 
idea of responded farmers for chemical pesticide reduction. Q4 ‘How much did you 
enhance communication compared to before starting eri-culture?’ is to evaluate the 
changes in communication in rural community. And Q5 ‘How much do you expect that 
eri-culture contributes to income generation per year?’ is to observe their motivation 
and expectation for income generation through eri-culture. 
In this sub-chapter, the results from Q1 to Q3 were analyzed and discussed. 
However, the results of Q4 ‘How much did you enhance communication compared to 
before starting eri-culture?’ and Q5 ‘How much do you expect that eri-culture 
contributes to income generation per year?’ are summarized and discussed in the 
sub-chapter III-3 ‘Community Development through Eri-culture’.  
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(3) Results and Discussion 
a. Local Acceptability of Eri-culture 
The first workshop conducted in October 2010 was very small one where only two 
farmers have participated in. By showing and touching eri silkworms in effect, local 
farmers understood the process of rearing and active discussion was made naturally.  
The second workshop conducted in November 2010 was much bigger than the first 
one, because more farmers were motivated by the first trial farmers and many came to 
see their rearing way. Since one farmer for the first trail succeeded, she was 
acknowledged as ‘Good Practice’ in the village. Although another farmer failed to rear 
due to smoke of cigarette and feeding wrong plant such as Jatropha, farmer took this as 
an opportunity to understand how chemical substances affected eri silkworms that leads 
to fatal event. Totally, 45 farmers participated in the second workshop. Among of the 
participants, other four farmers started eri-culture, most of them failed to rear for their 
first time and many worms have died, because of the chemical pesticide was 
contaminated in the rearing net. New rearers tried to figure out the reason of their 
sudden death. Naturally, communication among farmers became more active than 
before to exchange and share knowledge and experiences on eri-culture, and it seemed 
their awareness to chemical substances has improved. They asked whether perfume is 
acceptable to worms or not, because young women wear perfume a lot in daily life in 
Cambodia. 
Farmers implemented Education for Sustainable Development (ESD) by 
themselves without being ordered to do so. Moreover, many other farmers from other 
villages in Kampong Cham Province showed their strong interest to start eri-culture 
since they considered it as a high potential work which can be conducted easily in their 
villages. After second and third workshops, communication level became high in the 
network which formed naturally and the information and knowledge were spread. Even 
no support by providing necessary materials, there were many farmers who wanted to 
start eri-culture. According to attitude of local participants or way to be related or 
involved in the project, the degree of participation can be evaluated. Based on the 
typology of participation shown in Table III-1-2, the change in participation level from 
October 2010 to March 2011 for 6 months was discussed.  
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Table III-1-2 A typology of participation 
Typology Characteristics of Each Type 
1. Passive 
participation 
People participate by being told what is going to happen or has already happened. It is a 
unilateral announcement by an administration or project management without any listening to 
people's responses. The information being shared belongs only to external professionals. 
 
2. Participation in 
information giving 
People participate by answering questions posed by extractive researches using questionnaire 
surveys or similar approaches. People do not have the opportunity to influence proceedings, as 
the findings of the research are neither shared nor checked for accuracy. 
 
3. Participation by 
consultation 
People participate by being consulted, and external agents listen to views. These external agents 
define both problems and solutions and may modify these in the light of people's responses. 
Such a consultative process does not concede any share in decision making, and professionals 
are under no obligation to take on board people's views. 
 
4. Participation for 
material incentive 
People participate by providing resources, for example labor, in return for food, cash, or other 
material incentives. Much on-farm research falls in this category, as farmers provide the fields 
but are not involved in the experimentation or the process of learning. It is very common to see 
this called participation, yet people have no stake in prolonging activities when the incentives 
end. 
 
5. Functional 
participation 
People participate by forming groups to meet predetermined objectives related to the project, 
which can involve the development or promotion of externally initiated social organization. 
Such involvement does not tend to be at early stages of project cycles or planning, but rather 
after major decisions have been made. These instructions tend to be dependent on external 
initiators and facilitators, but may become self-dependent. 
 
6. Interactive 
participation 
People participate in joint analysis, which leads to action plans and the formation of new local 
institutions or the strengthening of existing ones. It tends to involve interdisciplinary 
methodologies that seek multiple perspectives and make use of systemic and structured learning 
processes. These groups take control over local decisions, and so people have a stake in 
maintaining structures or practices. 
 
7. Self-mobilization People participate by taking initiative independent of external institution to change systems. 
They develop contacts with external institutions for resources and technical advice they need, 
but retain control over how resources are used. Such self-initiated mobilization and collective 
action may or may not challenge existing inequitable distribution of wealth and power. 
 
Source: Pretty (1994), adapted from Adnan et al. (1992). 
 
When the first workshop was conducted in October 2010, there was only two 
farmers participated in. It was a unilateral announcement without any listening to local 
responses. So, it could be evaluated as Level 1, passive participation, at the initial stage 
in October 2010. However, through the second and third workshops including 
demonstration on eri-culture, many farmers were motivated by “Good practice” farmer. 
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Also, they showed their strong and positive passion to start eri-culture. Based on 
attitude of local participants and way to be related to eri-culture, it could be evaluated as 
Level 6, interactive participation, as local people participated in eri-culture with forming 
local network to enhance eri-culture with systemic learning processes based on the local 
communication.  
 
b. Evaluation on Effects of Eri-culture on Promoting Environmental Awareness 
The workshops have been organized 3 times for local farmers including the 
demonstration of eri-culture in October, November and December 2010. Also, the 
training on eri-culture was conducted to each local farmer who has started rearing eri 
silkworms. After 6 months passed from introducing eri-culture in Kampong Cham 
Province of Cambodia, the questionnaire survey was conducted in March 2011 to 
evaluate the effects of eri-culture on promoting environmental awareness of local 
farmers in terms of chemical pesticide reduction. 
The results of the questionnaire survey showed that local farmers who rear eri 
silkworms wanted to reduce by 92.5% of chemical pesticide compared to the 
conventional way (Fig. III-1-4). While local farmers who just participated in the 
workshop or who have never participated in the workshops showed only 72.3% or 
66.9% of chemical pesticide to be reduced. So, the expected percentage of chemical 
pesticide to be reduced for local farmers who rear eri silkworms was significantly 
higher than that for local farmers who just participated in the workshop or who have 
never participated in the workshops. 
Accordingly, it was considered that eri-culture has educational function for local 
farmers regarding the reduction of chemical pesticide application. However, other 
trainings such as sustainable farming practices may be indispensable to reduce the 
amount of chemical pesticide applied with minimizing the insect damage to agricultural 
products. 
Sequel questionnaire survey was conducted in October 2011, 12 months later since 
eri-culture had introduced to local farmers in October 2010 to evaluate how much in 
fact farmers who rear eri silkworms did reduced the amount of chemical pesticide 
applied compared to conventional use.  
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**; p<0.01, *, p<0.05 
Fig. III-1-4 Difference in expected percentage of chemical pesticide  
to be reduced between rearers and others 
 
 
 
 
 
 
 
 
 
 
 
 
**; p<0.01, *, p<0.05 
Fig. III-1-5 Difference in actual percentage of chemical pesticide reduced 
between eri silk-raising farmers and others 
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Fig. III-1-6 Percentage of chemical pesticides reduced for farmers  
who conducted eri-culture 
 
The results showed that local farmers who rear eri silkworms succeeded to reduce 
the amount of chemical pesticide by 69.5% compared to the conventional use, while 
famers who only participated in the workshops or who never participated in the 
workshops reduced by only 7.5% or 5% (Fig. III-1-5). Observing the detail amount of 
chemical pesticide reduced by the farmers who rear eri silkworms, 35% of local farmers 
who rear eri silkworms reduced the amount of chemical pesticide by 80 to 100%, 44 % 
of them reduced by 60 to 80%, while only 4 % reduced by 0-20% (Fig. III-1-6). 
Consequently, local farmers who rear eri silkworms succeeded to reduce the 
amount of chemical pesticide use through eri-culture, and eri-culture has educational 
function to increase the environmental awareness, particularly in terms of reducing 
chemical pesticide use. Moreover, eri-culture has strong impact on local farmers who 
rear eri silkworms to move forward to sustainable rural development.   
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(4) Summary of this Sub-Chapter 
Eri silkworms (Samia Cynthia ricini), a kind of wild silkworm that cultivated in 
south Asia, has been introduced to local villages in Kampong Cham Province since 
October 2010 as a part of the activities of Regional Centre of Expertise (RCE) in 
Greater Phnom Penh. Because eri silkworm is very sensitive insect to chemical 
substances, eri-culture was considered that it has an educational function for local 
farmers regarding the reduction of chemical pesticide application.  
This sub-chapter dealt with the effects of eri-culture on promoting environmental 
awareness of local farmers, in terms of the reduction of chemical pesticide application. 
After 6 months passed from the introduction of eri-culture, the questionnaire survey was 
conduct to evaluate local awareness on the reduction of chemical pesticide application. 
In the results, local farmers who rear eri silkworms waned to reduce by 92.5% of 
chemical pesticide compared to the conventional way. On the other hand, farmers who 
only participated in the workshops or who never participated in the workshops wanted 
to reduce by only 72.3% or 66.9%. The results of the first survey clearly showed that 
the environmental awareness of local farmers who rear eri silkworms was significantly 
higher than that of other farmers.  
In the second survey conducted in October 2011, one year after eri-culture had 
introduced to the local farmer in October 2010. The results showed that local farmers 
who rear eri silkworms succeeded to reduce the amount of chemical pesticide 
application by 69.5%, while famers who only participated in the workshop or who never 
participated in the workshops reduced by only 7.5% or 5%. Observing the detail amount 
of chemical pesticide reduced by local farmers who rear eri silkworms, 35% of them 
reduced the amounts of chemical pesticide by 80 to 100%, 44% reduced by 60 to 80% 
while only 4 % reduced by 0-20%.  
Consequently, local farmers who rear eri silkworms succeeded to reduce the 
amount of chemical pesticide use compared to conventional use through eri-culture, and 
eri-culture has educational function to increase the environmental awareness to local 
farmers, particularly in terms of reducing chemical pesticide use although most of 
farmers have less education in childhood. Moreover, eri-culture has strong impact on 
local farmers who rear eri silkworms to move forward to sustainable rural development, 
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particularly motivation on supplementary income is great impact for local farmers to 
learn and obtain new knowledge and skills more and more.  
However, other non-formal education and trainings such as sustainable farming 
practices may be indispensable to reduce the amount of chemical pesticide applied with 
minimizing the insect damage to agricultural products as well as ensuring their 
livelihoods. Education is the important key for sustainable development, and it would 
be more effective for adult learners if some incentives come along with learning.  
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III-2 Utilizing Unused Natural Resources for Eri-culture through 
Participatory Rural Appraisal  
 
(1) Objectives of this Sub-Chapter 
The objectives of this sub-chapter are to identify natural resources in the research 
site by using Participatory Rural Appraisal (PRA) as well as to evaluate the suitable 
percentage of cassava leaves trimmed in mid-flow of cultivating without adversely 
affecting tuber yields of cassava for eri-culture in the research site. 
The most favorite host plants of eri silkworms are castor leaves and cassava leaves. 
Castor can be found easily in rural areas in Cambodia, but amount of castor leaves are 
not enough in the villages for eri-culture.   
On the other hand, cassava is one of the main crops followed by rice in Cambodia, 
and its yields have been increasing according to the statistics of FAO as shown in Fig. 
III-2-1, due to it contributes high potential of food security and bio energy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. III-2-1 Trend of main 3 agro-products in Cambodian 
Source: FAO stat (2011) 
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In the research area, Kampong Cham Province, the harvesting areas and yields of 
cassava have been increasing dynamically in recent years. Normally cassava farmers get 
income from tuber yields; however there may be high possibility to receive other 
income by using cassava leaves for eri-culture which can be one of the options to utilize 
the leaves, and it can be useful for local farmers to generate more income from 
agriculture.  
Unlike cultivating mulberry silkworms, local farmers can start eri-culture without 
changing their land use for agriculture. Because of the host plants of eri silkworms are 
castor leaves and cassava leaves which are unutilized in the research site, so that 
eri-culture may be an opportunity for local farmers to increase their income by utilizing 
unused leaves.  
So, the attention has been paid to identify the location and amounts of planted 
castor and cassava as natural resources for eri-culture in the research site, and to 
evaluate the suitable percentage of cassava leaves trimmed in mid-flow of cultivating 
without adversely affecting tuber yields of cassava in the research site. One of the main 
obstacles for local farmers to continue eri-culture was to collect enough amounts of 
fresh leaves for rearing eri silkworms during dry season. As the appropriate trimming 
methods have not yet been studied, the methods for eri-culture are also discussed in this 
sub-chapter. It is expected that the results would be available to extend the utilization of 
cassava leaves for eri-culture in Cambodia. 
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(2) Research Methods 
a. Participatory Rural Appraisal (PRA) - Resource Map for ESD 
The first objective of this sub-chapter is to identify natural resources existing in the 
research site by using Participatory Rural Appraisal (PRA).  
"Participatory Rural Appraisal (PRA) recently renamed Participatory Learning for 
Action (PLA), is a methodological approach that is used to enable farmers to analyze 
their own situation and to develop a common perspective on natural resource 
management and agriculture at village level. PRA is an assessment and learning process 
that empowers farmers to create the information base they need for participatory 
planning and action. Outsiders contribute facilitation skills and external information and 
opinions." (Bie, 1998).  
PRA was conducted as the following guidance.  
a1. Find a large open place to work. 
a2. Start by placing a rock or leaf to represent a central and important landmark. 
a3. Ask the participants to draw the boundaries of the kushet. 
a4. Ask the participants to draw other things on the map that are important.  
Don't interrupt the participants unless they stop drawing. 
a5. Once they stop, facilitators can ask whether there is anything else of importance that 
should be added. 
a6. When the map is completed, facilitators should ask the participants to describe it. 
Ask questions about anything that is unclear. 
(Source: FAO Corporate document repository) 
 
b. Evaluation of Suitable Percentage of Cassava Leaves Trimmed 
To evaluate the suitable percentage of cassava leaves trimmed in mid-flow of 
cultivating without adversely affecting tuber yields of cassava in the research site, the 
experiment was conducted at the experimental field in Royal University of Agriculture 
(RUA) located in Phnom Penh, Cambodia (Fig. III-2-2). The variety of cassava named 
KM 94 was chosen for the experiment, as the variety has been widely cultivated by 
local farmers in Kampong Cham Province. The characteristics of KM 94 are; strong to 
dryness, enable to cultivate both in rainy and dry season, enable to cultivate in poor soil, 
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etc.. Each experimental plot was a 4 m x 4 m square at 30 cm of planting interval as 
shown in Fig. III-2-3. There were 20 cassava trees in each of the 15 plots, so totally 300 
cassava trees were planted and cultivated from November 2011. Numbering of the plots 
was done from the southwestern plot along west side as ‘a1’ to ‘a5’, from the southern 
plot to north for the middle lane as ‘b1’ to ‘b5’, and from the southeastern plot along 
east side as ‘c1 to c5’.  
Ensuring the growing conditions in each plot, all cassava trees were measured by 
height after 4 months of planting, and 48 cassavas in 6 plots with no significant 
difference in height were used for the further experiment (Fig. III-2-3). Trimmed 
percentage was decided for each plot, ‘c5’ for 0%, ‘c4’ for 20%, ‘c1’ for 40%, ‘b5’ for 
60%, ‘b1’ for 80% and ‘a2’ for 100%, respectively (Fig. III-2-4). Also, meteorological 
conditions, such as temperature, humidity and rainfall, were observed at the experiment 
field in Royal University of Agriculture during the experimental period.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. III-2-2 Experimental field at Royal University of Agriculture, Cambodia 
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Fig. III-2-3 Experimental plots at RUA, Cambodia 
 
 
 
 
 
 
 
 
 
 
Fig. III-2-4 Trimming methods from 0% to 100% 
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(3) Results and Discussion 
a. Participatory Rural Appraisal (PRA) - Resource Map for ESD 
Resource map is a tool that helps to learn about a community and its resources. It is 
not significant to make an accurate map in this activity, but to get useful information 
about local perceptions of resources. PRA is often conducted by male and female group 
because what is important differ from gender. However, in our PRA, male and female 
were not separated but worked together and developed the content of the map according 
to what is important to them. So, to learn the villagers' perception of what natural 
resources are found in the community and how they are used was the most important 
objective in this activity.  
 
 
 
 
 
 
 
 
 
Fig. III-2-5 PRA activity for making resource map of Wat Chas Village 
 
 
 
 
 
 
 
 
 
 
Fig. III-2-6 Completed resource map of Wat Chas Village 
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Fig. III-2-7 PRA activity for making resource map of Roung Kor Village 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. III-2-8 Completed resource map of Roung Kor Village 
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Through PRA activity, local farmers found how natural resources dotted in the 
village as well as clarifying the places cassava and castor planted in the village for 
eri-culture (Figs. III-2-5, III-2-6, III-2-7, III-2-8).  
Also, resource maps in Wat Chas and Roung Kor Villages identified that castor 
dotted along the canal, reservoir, and cassava is cultivated in the farmland near 
residences. It indicated that the amounts of castor growing along the roads, canals and 
reservoir were limited for covering all foods for eri silkworms in both villages (Figs. 
III-2-6, III-2-8). So, attention has been paid to cassava leaves for feeding eri silkworms, 
however no one know how much cassava leaves can be trimmed without adversely 
affecting tuber yields. 
 
b. Evaluation of Suitable Percentage of Cassava Leaves Trimmed 
b1. Meteorological Data Observed during Field Experiment 
Meteorological conditions were observed from July 2010 to July 2012 at the 
experimental site in Royal University of Agriculture, Cambodia. The observed period 
covered whole the experimental period from November 2011 to July 2012.  
 
 
 
 
 
 
 
 
Experimental period 
Fig. III-2-9 Meteorological conditions observed in experimental field 
from July 2010 to July 2012 
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mm to 190 mm. The trends of temperature and humidity from November 2011 to July 
2012 were similar with that from November 2010 to July 2011. However, there was less 
rainfall from December 2011 to February 2012 compared to that from December 2010 
to February 2011 as shown in Fig. III-2-9.  
 
b2. Selection of Cassava for Trimming 
In March 2012, after 4 months passed from planting, the heights of 300 cassava 
trees were measured. Eight plants in each of selected 6 plots which indicated no 
significant difference in height were selected for further experiment (Table III-2-1). 
This is to ensure that selected cassava trees grew similarly although there were various 
factors affecting to the growth of cassava trees such as soil nutrients, moisture, solar 
radiations, and other plants effects, so on.  
And then, based on the numbers of cassava leaves in each cassava tree, amounts of 
cassava leaves from the lower part were trimmed at 0%, 20%, 40%, 60%, 80% and 
100% (Fig. III-2-4) in March 2012. The plot was selected as “c5” for 0%, “c4” for 20%, 
“c1” for 40%, “b5” for 60%, “b1” for 80% and “a2” for 100%, respectively (Fig. 
III-2-3). 
 
Table III-2-1 Height of selected cassava trees in each plot 
Name of plot c5 c4 c1 b5 b1 a2 
Height of each cassava tree 
(cm) 
93 86 99 90 107 94 
109 94 102 100 96 112 
110 113 108 94 101 94 
93 102 103 91 90 104 
105 99 101 93 89 98 
113 113 101 105 101 96 
- 95 90 105 99 97 
- 105 102 100 88 91 
Average (cm) 103.8 100.9 100.8 97.3 96.4 98.3 
 
b3. Changes in Cassava Yields with Trimmed Leaves 
The leaves of selected cassava were trimmed at 0% (c5 plot), 20% (c4 plot), 40% 
(c1 plot), 60% (b5 plot), 80% (b1plot) and 100% (a2 plot), respectively (Fig. III-2-3). 
After another 4 months passed, cassava tubers were harvested and the mass of tubers in 
each cassava tree was measured in July 2012.  
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*; p<0.01, *, p<0.05 
*
; p<0.01, *, p<0.05 
 
 
 
 
 
 
 
 
 
 
 
Fig. III-2-10 Effects of trimmed amounts of cassava leaves 
on mass of harvested cassava tubers 
 
The experimental results were summarized in Fig. III-2-10. It showed that the 
yield of 100% trimmed leaves was significantly smaller than that of 0% to 80% 
trimmed. Also, there was no significant difference in the yield among plots trimmed 0% 
to 80%. It was considered that trimmed cassava trees at 0% to 80% could recover the 
function of photosynthesis with reproducing cassava leaves. However, photosynthesis 
was not enough to grow cassava tubers for cassava trees trimmed at 100%. 
 
Table III-2-2 Fresh mass of selected cassava leaves in each plot  
from 0% to 80% trimmed 
 
 
 
 
 
 
 
 
 
Name of plot 
c5 
(0% trimmed) 
c4 
(20% trimmed) 
c1 
(40% trimmed) 
b5 
(60% trimmed) 
b1 
(80% trimmed) 
Fresh mass of 
cassava 
leaves 
trimmed (g) 
0 42.72 90.9 137.41 232.74 
0 28.98 55.8 281.2 185.21 
0 35.39 62.88 169.51 290.75 
0 13.92 106.92 159.19 129.42 
0 45.58 84.99 79.81 163.67 
0 23.25 92.51 191.71 220.66 
- 17.63 81.69 160.84 220.49 
- 34.09 111.89 145.82 176.44 
Average (g) 0 30.20 85.95 165.69 202.42 
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Also, the fresh mass of trimmed cassava leaves at 0% to 80% was measured for 
cultivating eri silkworms in the middle flow of harvesting cassava as shown in Table 
III-2-2. Apparently, there was a tendency for the fresh mass of trimmed cassava leaves 
to be larger with the increase in percentage trimmed. It indicated that 202.42 g of fresh 
cassava leaves were harvested from one cassava plant of 80% trimmed for cultivating 
eri silkworms. The results indicated that the mass of cassava leaves from 15 to 25 g can 
be obtained from a cassava tree for raising eri silkworms. As around 300 g of cassava 
leaves are necessary per eri silkworm, it can be calculated that 3.4 trees are necessary 
for 40% trimmed and 1.8 trees are for 60% trimmed.  
 
b4. Field Experiment in Prey Chhor District, Kampong Cham Province 
Field experiment was conducted in Prey Chhor District, Kampong Cham Province 
from December 2012 to August 2013 to confirm whether the identified trimming 
percentage is applicable to local farmlands or not in the research site. In response to the 
results of the former experiment done in Royal University of Agriculture, Phnom Penh, 
trimming percentage of 40% and 60% was selected for the field experiment due to the 
result of 80% trimmed showed no significant difference but it was apparently smaller 
than that of other trimmed percentage. 
 
 
 
 
 
 
 
 
Fig. III-2-11 Field experiment in Prey Chhor District, Kampong Cham 
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Table III-2-3 Height of cassava trees after 4 months passed in  
experimental field of Prey Chhor District 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. III-2-12 Harvested cassava tubers in demonstration field 
of Prey Chhor District, Kampong Cham 
Name of Plot Plot A Plot B 
Height of each cassava tree (cm) 
93 95 
93 95 
112 94 
94 102 
94 99 
113 95 
104 106 
102 95 
105 96 
102 104 
106 115 
106 90 
94 99 
108 113 
96 100 
102 100 
108 95 
109 94 
101 104 
102 103 
Average 101.36 100.06 
 
A1 A4
A10A9
A8A7
A6A5
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In the field, 40 cassava trees were planted in December 2012, and after 4months 
passed from planting, the heights of each cassava trees were measured. According to the 
heights of Plots A and B, there was no significant difference between them (Table 
III-2-3). Ten cassava trees from each plot were trimmed at 40% and 60% in May 2013, 
and harvested in August 2013 (Fig. III-2-12). As a result, mass of cassava tuber at 40% 
and 60% trimmed showed no significant difference compared to that of 0% trimmed 
(Fig. III-2-13).   
 
 
 
 
 
 
 
 
 
 
Fig. III-2-13 Results of harvested cassava tubers in field experiment  
at Prey Chhor District 
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(4) Summary of this Sub-Chapter 
Cassava (Manihot esculenta), a host plant of eri silkworm (Samia Cynthia ricini), 
is one of the main crops in Cambodia, and its harvested areas and yields have been 
increasing in the last five years and it is estimated to expand year by year. 
Eri-culture, the raising of eri silkworms, a kind of wild silkworm originated in 
Assam province, India, was introduced to Cambodia in October 2010. Host plants of eri 
silkworms are leave of castor and cassava. Castor can be found easily and cassava is one 
of the main crops in the research site. However, since local farmers started eri-culture in 
the villages, they faced the difficulty to ensure fresh leaves for feeding eri silkworms, 
particularly in dry season. So, natural resource map of research site should be developed 
through Participatory Rural Appraisal (PRA) in order to identify the location and 
amounts of natural resources available in the villages as well as trimming methods of 
cassava leaves should be studied. Accordingly, attention has been paid to identify the 
location of host plants in the research site and to evaluate the suitable amounts of leaves 
trimmed for eri-culture without adversely affecting cassava yields.  
Local farmers in the research site developed its natural resource map using method 
of Participatory rural appraisal (PRA), and it was identified that castor dotted along the 
roads, canals or reservoir and cassava is cultivated in the farmland near residences.  
To evaluate the suitable amounts of leaves trimmed for eri-culture, KM 94, one of 
cassava variety that is widely adopted by local farmers in Cambodia, was cultivated 
from November 2011 to July 2012, a period of 8 months, at the experimental field in 
Royal University of Agriculture located in Phnom Penh. After 4 months passed from 
planting, the number of leaves were counted and trimmed at 0%, 20%, 40%, 60%, 80% 
and 100%, respectively. At 8 months passed from planting, the yields were compared 
among plots of different trimming percentage and discussed the suitable amounts of 
leaves trimmed for eri-culture without adversely affecting yields of cassava tubers. The 
results showed that the yields of 100% trimmed were significantly smaller than that of 
0% to 80% trimmed. Moreover, there was no significant difference in yields amongst 
plots trimmed 0% to 80%. In addition, field experiment was conducted in response to 
the result of above from December 2012 to August 2013 in Prey Chhor District, 
Kampong Cham Province to identify the above result can apply to the research site. As 
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a result, mass of cassava tuber of trimming percentage at 40% and 60% showed no 
significant difference compared to that of 0%. Accordingly, it was concluded that 
cassava leaves can be trimmed up to 60% without adversely affecting cassava yields.  
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III-3 Community Development through Eri-culture 
 
(1) Objective of this Sub-Chapter 
Betrayal was often occurred in POL POT regime in the family or in the community 
for surviving oneself, so that trusts among villagers were totally destroyed in this 
regime. It is said that 1.5 or 2 million people died from execution, forced hardships, or 
starvation during the Khmer Rouge regime under POL POT from 1975 to 1979. After 
Pol Pot regime, people returned to their homelands, and re-start their living. However, 
one village is formed by villagers who were for POL POT and were against POL POT, 
and the living in the village was not like before. It is quite often said that forming group 
is very difficult in Cambodia due to the historical reason when implementing projects in 
the rural areas.   
Only 15 years has passed since the remaining Khmer Rouge surrendered in 1999. 
Cambodia experienced the crucial history in the past decades that makes the community 
development as well as capacity building of people and community so difficult in this 
country. Survivors of Khmer Rouge have been waiting for trails and it is still going on 
in Cambodia. 
Also in Khmer society, women status put lower than men, and they are expected to 
be modest and humble all time. Recently, women’s social advancement has encouraged 
however, women are still treated low, particularly in rural areas.  
With these social environment and conventional ways of thinking, how eri-culture 
contributes to the empowerment of women and community development should be 
discussed. Accordingly, this sub-chapter aims to identify how eri-culture including 
spinning, dyeing, weaving and marketing contributes to community development in the 
research site in Kampong Cham Province. Particularly, it is focused on the effects of 
eri-culture on the job opportunities for female and the communication in rural 
communities. 
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(2) Research Methods 
a. Evaluation on Effects of Eri-culture on Rural Development 
Eri-culture was introduced to Wat Chas Village in October 2010, and a little after 
to Roung Kor Village for the first time. Spinning and dyeing methods were introduced 
in December 2011 and weaving method in June 2013 to the villagers of Wat Chas and 
Roung Kor Villages. At rearing stage, questionnaire survey on the communication and 
the expected income was conducted. Also in marketing stage, questionnaire and 
interviews have conducted to evaluate on effects of eri-culture on rural development 
(Table III-3-1). 
 
Table III-3-1 Stages in eri-culture and questionnaire surveys conducted 
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(3) Results and Discussion 
a. Effects of Eri-culture on Communication in Rural Community 
Through the second and third workshops of eri-culture in November and December 
2010, including demonstration on eri-culture, many farmers were motivated. Also, they 
showed their strong and positive passion to start eri-culture and participated in 
eri-culture with forming local network to enhance eri-culture with systemic learning 
processes based on local communication. Corresponding to forming local network to 
enhance eri-culture, they deepened communication compared to before starting 
eri-culture.  
The results of questionnaire survey on the communication and the expected income 
was summarized in Figs. III-3-1 and III-3-2. 
 
 
 
 
 
 
n=8, only farmers who conduct eri-culture                             n=45, all responded farmers 
 
 
 
 
As shown in Fig. III-3-1, 37.5% of rearers acknowledged that the communication 
increased 40 to 60% compared to that before starting eri-culture, and other 37.5% of 
rearers also responded increasing up to 60 to 80%, while only 13 % acknowledged 
20-40%. Accordingly, it was evaluated that the communication in the network has been 
increased through eri-culture. It is quite normal that communication increases in case of 
something new introduced to villagers. However, it is also not so common in the 
research site that villagers visit other villagers often because of the historical reason. So, 
it could say eri-culture contribute to be as a trigger for villagers to communicate each 
other more often than before starting eri-culture. 
0%
12.5%
37.5%37.5%
12.5%
1. 0 - 20%
2. 20 - 40%
3. 40 - 60%
4. 60 - 80%
5. 80 - 100%
Fig. III-3-1 Increase in communication 
comparing to before starting  
eri-culture 
 
Fig. III-3-2 Expected income generation 
          through eri-culture per year 
7%
13%
11%
7%
62%
1. 0 – 20 US$  
2. 20 – 40 US$  
3. 40 – 60 US$  
4. 60 – 80 US$  
5. Above 80 US$
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In addition, Fig. III-3-2 shows the expectation of income generation through 
eri-culture. Over 62% of rearers expected more than 80 US$ of income increase per year. 
As the average income from agriculture remain still low in Wat Chas and Roung Kor 
village, it indicated that local famers expected to generate income through eri-culture as 
supplementary job that could be done in the village.  
 
b. Empowerment of Woman 
In the initial stage of eri-culture, most of rearer failed to cultivate eri worms due to 
lack of knowledge and skill, and it was often happened they said they want to give up. 
However, one female rearer succeeded raising eri silkworms, other rearers become 
motivated, and gradually they learned the process of eri-culture by attending workshops 
and demonstration as well as exchanging knowledge and experiences among rearers.  
It is often heard as custom in rural area that one would be laughed or would cause 
talk if fail. So it is not easy to decide to start something new in the village. It is 
indispensable to have strong confidence and motivation if one starts something different 
or new in the village. Form the point of view for income generation, villagers desired to 
learn not only cultivating eri silkworms but also spinning yarn with eri cocoon as well 
as weaving with eri silk yarn. 
Those above methods were introduced step by step to the villagers. Particularly, 
eri-culture and other methods were considered as woman’s work which can be done at 
home using spare time, so they were very welcomed to learn new things besides 
farming.  
In December 2011, spinning machine was introduced to the villagers who have 
never seen such machine before. Spinning machine brought opportunity for rearers to 
generate higher income than just selling cocoon. Spinning yarn needs technique and 
longtime practices as well as understanding of the mechanics. However, many villagers 
showed strong interest to the spinning machine, and learned very quickly by attending 
workshops and practicing at home many times (Fig. III-3-3). 
In June 2013, weaving machine was introduced to the villagers to try one more 
step further to enhance empowerment of women. Weaving machine is familiar to 
women in rural areas of Cambodia, due to weaving has survived although seri-culture 
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had destroyed during the POL POT regime.  
Wat Chas Village and Roung Kor Village are not weaving village, so there are no 
experienced villagers except aged ladies who have experienced weaving long time ago. 
Weaving machine was introduced and brought to the villages and they started practicing 
by attending workshops and demonstrations to achieve making final products by 
themselves. Not like eri-culture and spinning workshop, weaving workshops attracted 
the interest of young generation of women in the villages (Fig. III-3-4). 
 
 
 
 
 
Fig. III-3-3 Eri yarns (one of eri silk products) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. III-3-4 Eri kroma with natural dyed (one of eri silk products)  
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In August 2013, the interview was conducted to 3 female rearers in Wat Chas and 
Roung Kor Villages to identify how eri-culture including spinning and weaving method 
affects to them. In the interview, the following question was asked to the interviewees. 
- What are the differences in your life, compared to before you joined eri-culture and 
now? 
 
Table III-3-2 Summary of interview on eri-culture (August 2013) 
No Name, etc. Answer to question 
1 
Kin CHHEA 
(Female)  
Age:56 
Wat Chas Village 
Getting more income from selling cocoons, reducing chemical, better relationship 
with husband (he’s helped growing cassava, feeding eri-worms, cleaning, and taking 
care, and sometimes I discussed with husband about eri-culture planning: increase 
numbers of cassava trees, finding method to control pests), better communication 
with villagers (they sometimes come to see eri-worms, and discuss about how to 
cultivate eri-worms..., more busy, but afford time to cultivate eri-worms) 
2 
Soklim NIM 
(Female)  
Age: 27 
Roung Kor Village 
Eri-culture is the way to earn money for females from selling cocoons. Pupa also can 
be sold and we can earn money. What I expect is to have our product in the village 
and females can earn money with producing eri-silk. My husband and father look 
happy as I am concentrating to spinning yarns and waving clothes, sometimes they 
help me. I am proud of eri-culture… 
3 
Khorn CHHEA 
(Female)  
Age: 50 
Wat Chas Village 
I have a daughter who attends secondary school. Now she is very happy as she can 
concentrate in spinning eri-yarn and waving eri clothes in the village. Eri project is 
so nice, as the female can be the main actor in the project 
 
Answers from 3 interviewees have a lot in common. They answered that they now 
get more income through selling cocoons and pupae, reduce the amount of chemicals, 
have better relationship with husband, have better communication and relationship with 
other villagers, being busier and understand the method of not only eri-culture but also 
spinning and weaving. They acknowledged that communication among villagers 
increased compared to before starting eri-culture because it was first time for them to 
cultivate eri silkworms and it was necessary to ask questions each other and solve the 
problems or discuss how they can succeed in eri-culture. Also many of rearers said they 
improved the relationship with husband because they have more conversation after 
starting eri-culture and quarrelling decreased due to the busyness from cultivating 
eri-worms. So, villagers overall considered eri-culture have brought many advantages to 
their family and community.  
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c. Local Evaluation on Eri-culture 
In December 2013, 13 farmers joined ‘One Village One Product Exhibition’ held in 
Phnom Penh to learn advanced cases in Cambodia. They have never joined such 
exhibition before, so they were all excited and found possibility to sell eri silk products 
by themselves. Questionnaire survey was conducted after the exhibition and evaluated 
the overall activities of eri-culture. The following question was asked to the 13 
participants. 
- There are 3 dimensions in ‘Sustainability’; economic performance, environmental 
performance and social performance.  
How does eri-culture contribute to each sustainability dimension in your village? 
Among 3 dimension of sustainability, farmers who joined ‘One Village One 
Product Exhibition’ evaluated as Fig. III-3-5. Also, according to the results of 
questionnaire survey, the calculation was done for comparing the local evaluation on 3 
dimensions in ‘Sustainability’; economic performance, environmental performance and 
social performance. In the calculation, 1 point was given for very low, 2 points for low, 
3 points for medium, 4 points for high and 5 points for very high.  
For environment performance, 62 % of farmers evaluated eri-culture contributed 
medium and 38% of farmers evaluated high as they succeeded to reduce the amount of 
chemical pesticide as well as understanding the harm of pesticide and appropriate 
application, how to store safely and pay more attention to surrounding environment. The 
score for environmental performance was calculated at 3.38  
For social aspect, 46% answered medium and high and 8% were very high. Also, 
the score for social performance was 3.62. Farmers evaluated eri-culture contributed to 
the village quite high in social dimension as they acknowledged communication among 
villagers increased compared to before starting eri-culture, and eri-culture facilitated 
villagers to visit each other often for exchanging knowledge and experiences.  
For economic aspect, 39% answered medium and 38% answered high, while 23% 
answered low. The score for economic performance was calculated at 3.15. Although 
farmers expected income generation with more than 80 USD through eri-culture per 
year at the initial stage (Fig. III-3-2), the outcome unfortunately did not meet their 
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expectation, and economic outcome appeared to be the most difficult to achieve in the 
short term although it is necessary to develop the activity stable. However, farmers who 
answered high and medium dominated 77%. It seems they put weight on not only the 
actual income but also expenditure of pesticide reduced and other advantages such as 
obtaining good relationship with family and villagers which is priceless outcome for 
villagers.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. III-3-5 Local evaluation on eri-culture 
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(4) Summary of this Sub-Chapter 
This sub-chapter deals with identification on how eri-culture including spinning, 
dyeing, weaving and marketing contributes to community development in the research 
site in Kampong Cham Province. Particularly, it is focused on the effects of eri-culture 
on the job opportunities for female and the communication in rural communities. 
At rearing stage, questionnaire survey on the communication and the expected 
income was conducted. The results indicated that 37.5% of rearers acknowledged that 
the communication increased by 40 to 60% compared to that before starting eri-culture, 
and other 37.5% of rearers also responded increasing up to 60 to 80%, while only 13 % 
acknowledged 20-40% (Fig. III-3-1). Accordingly, it was evaluated that the 
communication in the network has been increased through eri-culture. Although it is 
normal that communication increases in case of something new introduced to villagers, 
it is also not common in rural community of Cambodia because of the historical reason. 
So, it could be concluded that eri-culture contributed to be as a trigger for villagers to 
communicate each other more often than before starting eri-culture. 
Also in marketing stage, interview and questionnaire have conducted to evaluate 
on effects of eri-culture on rural development (Table III-3-1, Fig. III-3-5). Although 
the evaluation on economic aspect was severer, environment and social aspects were 
highly evaluated. Local farmers felt happy to communicate with other villagers, to 
develop better relationship with husband and to have common interest among family 
members. So, at least from the perception of local farmers, it could say eri-culture 
contributed sustainability in their village and they are eager to continue eri-culture to 
improve their livelihoods.  
 
 
 
  
102 
 
References of this Sub-Chapter 
 
Amakawa, N. (2001) Kanbojia no Fukko-Kaihatsu (Reconstruction and development in 
Cambodia). Kenkyu Shosho (IDE research series), 518, The institute of 
Developing Economics. (http://d-arch.ide.go.jp/idedp/KSS/KSS051800_001.pdf) 
available online. 
Brocklesby, A.M. and Fisher, E. (2003) Community development in sustainable 
livelihoods approaches, An introduction. Community Development Journal, 38 (3), 
185-198. 
Chandler, D. (2000) Voices from S-21, Terror and history in Pol Pot’s secret prison. 
University of California Press, USA. 
Chinmayee, D., Ahmed, S.A. and Giridhar, K. (2014) Women empowerment through 
technological interventions in rriculture, A case study in upper Assam. Journal of 
Community Mobilization and Sustainable Development, 9 (2), 124-128. 
Ellis, S. and Sheridan, L.M. (2014) The legacy of war for community-based tourism 
development, Learnings from Cambodia. Community Development Journal, 49 (1), 
129-142. 
ERECON. (2009, 2010) ERECON questionnaire survey at Baray Commune, Prey 
Chhor District, Kampong Cham Province, Cambodia. Institute of Environment 
Rehabilitation and Conservation, Japan. 
Kiernan, B. (2002) The Pol Pot regime, Race, power, and genocide in Cambodia under 
the Khmer Rouge. 1975-79, Yale University Press, USA. 
Kiernan, B. (1985) How Pol Pot came to power: a history of communism in Kampuchea, 
1930-1975. Verso London, UK. 
Kobayashi, S. (2007) Agricultural land right resolution process in post-Pol Pot rural 
Cambodia, A case study from eastern Tonle Sap region. Asian and African Area 
Studies, 6(2), 540-558. 
Laverack, G. (2001) An identification and interpretation of the organizational aspects of 
community empowerment. Community Development Journal 36 (2), 134-145. 
Short, P. (2010) Pol Pot, Anatomy of a nightmare. Henry Holt and Company, ISBN 
0-8050-8006-6. 
103 
 
Simpson, C.M. (2009) An integrated approach to assess the impacts of tourism on 
community development and sustainable livelihoods. Community Development 
Journal, 44 (2), 186-208. 
Sunderlin, D.W. (2006) Poverty alleviation through community forestry in Cambodia, 
Laos, and Vietnam, An assessment of the potential. Forest Policy and Economics 8 
(4), 386-396.  
Vargas, C. (2002) Women in sustainable development, Empowerment through 
partnerships for healthy living. World Development, 30 (9), 1539-1560. 
Warth, L. and Koparanova, M. (2012) Empowering women for sustainable development. 
United Nations Economic Commission for Europe, Discussion Paper Series, 
(http://www.uncsd2012.org/content/documents/448Empowering%20women%20 
for%20sustainable%20development.pdf) available online. 
 
 
  
104 
 
 
 
 
Chapter IV  
 
Conclusions 
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IV-1 Summarized Outcomes from this Study 
 
After the United Nations Conference on Environment and Development (UNCED) 
held in 1992, the term of Sustainable Development (SD) became well acknowledged. 
The concept of Sustainable Development (SD) stands on the three pillars; environment, 
economy and society. Education for Sustainable Development (ESD) is also important 
mean to achieve sustainable future and Sustainable Development Goals (SDGs) which 
is now on-going discussion. So, the aims of this study are to discuss and evaluate the 
roles and to analyze the effects of eri-culture for promoting Education for Sustainable 
Development (ESD) with the perspectives of environment, economy and society in the 
rural area of Kampong Cham Province, Cambodia. 
Eri-culture, the raising of eri silkworms, a kind of wild silkworm originated in 
Assam Province, India, was introduced to local farmers in Kampong Cham Province, 
Cambodia in October 2010 by the international and Cambodian organizations as a part 
of Regional Centre of Expertise (RCE) activities.  
In the first case of this study, the effects of eri-culture on promoting environmental 
awareness of local farmers, in terms of the reduction of chemical pesticide application 
were evaluated. After 6 months passed from the introduction of eri-culture, the first 
questionnaire survey was conducted for evaluating local awareness on the reduction of 
chemical pesticide application. The results of the first survey clearly showed that the 
environmental awareness of local farmers who rear eri silkworms was significantly 
higher than that of other farmers. In the second survey conducted in October 2011, one 
year after eri-culture. The results showed that local farmers who rear eri silkworms 
succeeded to reduce the amounts of chemical pesticide application by 69.5%, while 
famers who only participated in the workshop or who never participated in the 
workshops reduced by only 7.5% or 5%. Consequently, local farmers who rear eri 
silkworms succeeded to reduce the amounts of chemical pesticide use compared to 
conventional use through eri-culture. Accordingly, it was discussed that eri-culture has 
educational function to increase the environmental awareness to local farmers, 
particularly in terms of reducing chemical pesticide use although most of farmers have 
less education in childhood.  
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In the second case of this study, natural resources in the research site was identified 
by Participatory Rural Appraisal (PRA) as a tool of promoting ESD, as well as the 
suitable percentage of cassava leaves trimmed in mid-flow of cultivating without 
adversely affecting tuber yields for eri-culture was evaluated. According to the results of 
PRA, castor dotted along the roads, canals and reservoir and cassava is cultivated in the 
farmland near residences. 
Also, based on the experimental results, the mass of cassava tuber of trimming 
percentage at 40% and 60% showed no significant difference compared to that 0% 
trimmed. Accordingly, it was concluded that cassava leaves can be trimmed up to 60% 
without adversely affecting cassava yields, and the results can extend the utilization of 
cassava leaves for eri-culture in Cambodia. 
Also in the third case of this study, the identification on how eri-culture including 
spinning, dyeing, weaving and marketing contributes to community development was 
discussed. Particularly, it was focused on the effects of eri-culture on the job 
opportunities for female and the communication in rural communities. Based on the 
results of questionnaire surveys, it was evaluated that the communication in the network 
has been increased through eri-culture. Although it is normal that communication 
increase in case of something new introduced to villagers, it is also not common in rural 
community of Cambodia. So, it could be concluded that eri-culture contributed to be a 
trigger for villagers to communicate each other more often than before starting 
eri-culture.  
With above three main case studies done in rural area of Kampong Cham Province, 
eri-culture has contributed to the research site in the context of Sustainable 
Development (SD) with the aspects of environment, economy and society. 
Education for Sustainable Development (ESD) on eri-culture facilitated interactive 
and learner driven pedagogies to local community so that participatory level of local 
farmers to eri-culture scaled from Level 1: Passive participation to Level 6: Interactive 
participation. In this research, local farmers who rear eri silkworms took initiative not 
only to promote eri-culture, but also to reduce amounts of pesticide application, to 
increase communication among villagers, to find and solve the local problems and learn 
further steps of the activities. Education for Sustainable Development (ESD) is not the 
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unilateral education. It should have flexibility and interaction among formal, non-formal 
or informal education to provide opportunities of learning for all people. Roles of 
Education for Sustainable Development (ESD) are not only providing opportunities for 
learning to people but also preserving and respecting their local culture. It is 
indispensable to respect the local culture, and ESD should promote based on it. That is 
one of the important factors for the success of ESD in local communities.  
It was also found that collaboration of multi-stakeholders were indispensable to 
promote Education for Sustainable Development (ESD), particularly strong 
commitment and involvement of local partners such as local university, community, 
agricultural sectors and other were necessary.  
Attitude and behavior of rearers have transformed to sustainable way through 
eri-culture, however on the other hand farmers who only participated in the workshops 
and those who have never participated in the workshops have not transformed their 
behaviors. From this study, it was found that knowledge does not necessarily translate 
into change in behavior, but action in real would be great impact for people to change in 
behavior. Thus, it could say “learning by doing” strategy may be the most effective for 
promoting ESD, and it was evaluated that eri-culture has important roles for promoting 
Education for Sustainable Development (ESD).  
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IV-2 Importance of ESD in Rural Area of Kampong Cham Province 
 
Promoting Education for Sustainable Development (ESD) is very important for 
local farmers because they are facing problems such as soil and water degradation, 
illness caused by inappropriate use of chemical substances, poor living and others. 
Particularly ESD in agriculture is crucial for local farmers in Kampong Cham Province 
due to their life depends on much of agricultural activities. However, because of lacking 
knowledge, skills, information, infrastructure, literacy skill and others, local farmers 
may be left on a back-burner. Thus, it is important to provide alternative through any 
kind of non-formal/informal education that can be easily adapted by local farmers, 
because they tend to think it is too late to learn or it is shame to go back to school. 
First step should be related to ‘awareness’ which is necessary for local farmers to 
start thinking their facing problems.  
Although eri-culture in the research site is on the way to stability, eri-culture 
provided opportunities and motivation to local farmers, particularly female farmers who 
are proud of being a part of eri-culture activity because women can be main actor in this 
activity and they enjoy very much.  
 
 
 
 
 
 
 
 
 
Fig. IV-2-1 Achieving stable condition with high local adaptability 
 
Sustainable development cannot achieve in the short period. As shown in Fig. 
IV-2-1, adaption of eri-culture as a whole advanced step by step according to the stages 
of eri-culture, such as eri-culture (cultivating eri silkworms), spinning, dyeing, weaving 
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and marketing. Environmental awareness of farmers increased and communication 
among villagers increased from the initial stage, however it is necessary to provide more 
information, knowledge and skills to farmers so that they can keep their awareness high 
and communication would be more active. It is also not easy for local farmers to keep 
high awareness unless they receive something incentive. Economic return is also 
important for farmers to continue eri-culture for sustainable rural development. 
However, Sustainable Development cannot be achieved by only financial 
incentives, technology innovation or political framework. It needs transformation of 
way of thinking and lifestyle, values of all of us.  
According to the result of questionnaire survey asking contribution of eri-culture to 
sustainability, farmers evaluated highly except economic aspect. However, they want to 
continue eri-culture for some reasons such as they feel happy for increasing to 
communicate with villagers, reducing chemical pesticide and being main actor in 
eri-culture. It seems farmers transformed their way of thinking, values and lifestyle for 
Sustainable Development. 
In conclusion, it is no doubt eri-culture has been contributed to enhance 
transformation of local farmers to improve the livelihoods with sustainability.  
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IV-3 Challenges for Future Research 
 
This research covered at least 4 years activity as part of RCE activity in Kampong 
Cham Province, Cambodia. During the period, local farmers succeed to change their 
behavior through eri-culture without changing their local culture. Stability of eri-culture 
needs additional outcome, particularly economic aspect. It would be the challenges for 
future research that final products will be produced in the research site by villagers and 
the products will be sold, so that economic aspect of sustainable development will be 
more fruitful one.  
 
